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SCIENTIFIC   SCHOOL   CALENDAR. 


1902. 

Sept  13-20,  Monday  to  Saturday.  Examinations  for  admiaBion  to  Har- 
vard College  and  the  Lawrence  Scientific 
School. 

Sept.  24,  Wednesday.      Registration  of  students. 


Sept.  25,  Thursday. 
Oct.  31,  Friday. 


Academic  Year  begins.     Registration  of  sta- 
dents  continued. 

Last  day  for  receiving  applications  of  candidates 
for  Final  Honors  in  1903. 


Nov.  27,  Thursday.         Thanksgiving  Day  :  a  holiday. 
Recess  from  December  23,  1902,  to  January  2,  1903,  inclusivb. 


1903. 

Feb.  9,  Monday. 

Feb.  23 J  Monday. 
Apr.  1,  Wednesday. 


Second  half-year  begins. 

Celebration  of  Washington's  Birthday  :  a  holiday. 

Last    day    for    receiving    dissertations    for  the 
Bowdoin  Prizes. 


Recess  from  April  19  to  April  25,  inclusive. 


May  1,  Friday. 

May  1,  Friday. 

May  J,  Friday. 

May  30,  Saturday. 
June  24,  Wednesday. 


Last  day  for  receiving  theses  of  candidates  for 
the  degree  of  S.D. 

Last  day   for   receiving    dissertationt^    for    the 
Dante,  Toppan,  and  Sumner  Prizes. 

Notice   of  intention   to   compete   for  the  Sales 
Prize  must  be  given  on  or  before  this  date. 

Memorial  Day  :  a  holiday. 

Commencement. 


SuMMBK  Vacation  op  Fourteen  Weeks,  from  Commencement  Day 

TO  September  30,  inclusive. 


DEPARTMENTS  OF  THE   UNIVERSITY. 


The  University  comprehends  the  following  departments :  — 

Haryard  College, 

The  Lawrence  Scientific  School, 

The  Graduate  School, 

The  Divinity  School, 

The  Law  School, 

The  Medical  School, 

The  Dental  School, 

The  Bcssey  Institution  (a  School  of  Agriculture) , 

The  Arnold  Arboretum, 

The  University  Library, 

The  Museum  op  Comparative  Zoology, 

The  Peabody  Museum  of  American  Archaeology 

AND   Ethnology, 
The  University  Museum, 
The  Botanic  Garden, 
The  Gray  Herbarium, 
The  Astronomical  Observatory. 


Stadents  in  regular  standing  in  any  one  department  of  the 
University  are  admitted  free  to  the  inBtruction  and  the  examinations 
given  in  any  other  department,  with  the  exception  of  exercises  carried 
on  in  the  special  laboratories.  But  no  student  whose  tuition  fee  for 
the  year  amounts  to  less  than  (150  is  admitted  to  exercises  g^iven  in 
any  department  other  than  that  in  which  he  is  enrolled,  except  by 
special  permission  of  the  Dean  of  the  department  in  which  the  instruc- 
tion is  given,  after  being  duly  accredited  thereto  by  the  Dean  of  the 
department  of  which  the  student  is  a  member. 


ADMINISTRATIVE   OFFICERS. 


President  of  the  Vnirersxiy :  (^harlks  William  Eliot,  a.m.,  ll.d. 
Office,  6  University  Hall,  Cambridge. 

Dean  of  the  Lawrence  Scientific  School  and  Chairman  of  the  CommiHee 
on  the  Summer  School :  Natiianikl  Soothuate  Smalkr,  s.d. 
Office,  \€t  University  Hall.    Office  hourB,  daily.  9  a.m.,  except  Saturday. 

Secretary  of  the  Lawrence  Scientific  School  and  Clerk  of  the  Summer 
School:  Jamkm  Lkk  Love.  a.m. 
Office,  16  University  Hall.     Office  hours,  daily,  9  a.m;  also,  except 
Saturday,  2.30  p.m. 

Dean  of  the  Faculty  of  Arts  and  Sciences:  Le  Baron  Russbll  Brioo8, 

Office,  5  University  Hall. 

Secretary    of   the    Faculty    of  Arts    and    Sciences:     John    Goddaro 
Hart,  a.m. 
Office,  6  University  Hall. 

Recorder  of  the   Faculty  of  Arts  and  Sciences :    George  Washington 
Cram,  a.b. 
Office,  4  University  Hall.     Office  hours,  *J  a.m.  to  1  p.m.;  Saturday, 
9  A.M.  to  12  M. 

Regent:  George  Alonzo  Bartlett,  a.m. 
Office,  5  University  Hall. 

Librarian:  William  Cooliimje  Lank,  a.h. 
Office,  Gore  Hall,  Cambridge. 

Director  of  the  Hemen  way  Gymnasium:  Dudlev  Allen  Sargent,  m.d., 

B.I>. 

Office,  Hemenway  Gynmasiuni. 

T7'easurer :  Charles  Francis  Adams,  2d,  a.b.,  ll.b. 
Office,  r»0  State  St.,  Boston. 

Bursar  of  the  University:  Charles  Frank  Mason,  a.b. 

Office,  Dane  Hall,  Cambridge.     Office  hours,  9  a.m.  to  1  p.m. 

Publication  Agent  of  the  University :  John  Bertram  Williams,  a.b. 
Office,  2  University  Hall,  Cambridge.     Office  hours,  9  a.m.  to  6  p.m.; 
Saturdav,  1)  a.m.  to  12.30  p.m. 


THE  PRESIDENT  AND  FELLOWS  OF 
HARVARD  COLLEGE. 


This  Board  is  commonly  knovrn  a<t  the  Corporation. 


PB£SID£NT. 


CHARLES  WILLIAM  ELIOT,  A.M.,  LL.D., 

17  Quincy  St.,  Cambridge. 

FELLOWS. 

HENRY  PICKERING  WALCOrr,  A.B.,  M.D., 

*  11  Waterhouse  St.,  Cambridge. 

HENRY  LEE   HIGGINSON,   A.M.,  LL.D.,    44  Stat«  St.,  Boston. 

SAMUEL   HOAR,  A.B.,  Concord. 

FRANCIS  CABOT  LOWELL,   A.B., 

United  States  District  Court.  Boston. 

ARTHUR  TRACY  CABOT,  A.M.,  M.D., 

1  Mariboroiitrh  St.,  Boston. 

TREASURER. 

CHARLES   FRANCIS  ADAMS,    2d,   A.B.,    LL.B.. 

50  State  St.,  Boston. 


THE  BOARD  OF  OVERSEERS. 


The  President  and  Treasurer  of  the  University,  tx  ofieio^  and  the 
following  persons  by  election  :  — 

1903.* 

CHARLES  JOSEPH    BONAPARTE,  A.B.,  LL.B.,    216  St.  Paul  St., 
Baltimore,  Md. 

CHARLES  POLLEN  FOLSOM,  A.M., M.I).,  15  Marlborough  St., Boston. 

JAMES  JACKSON  STORROW,  A.B.,  LL.B.,  44  State  St.,  Boston. 

FRANCIS   LEE   HIGGINSON,  A.B.,  50  State  St.,  Boston. 

GEORGE  ANGIER  GORDON,  A.B.,  D.D.,  645  Boylston  St.,  Boston. 

1904. 

MOORFIELD   STOREY,  A.M.,  735  Exchange  Building,  Boston. 

JOHN  NOBLE,  A.B.,  LL.B.,  Court  House,  Pemberton  Sq.,  Boston. 

WINSLOW   WARREN,  A. B.,  LL.B.,  39  Court  St.,  Boston. 

HENRY   SHIPPEN   HUIDEKOPER,    A.M.,   1704  Pine   St.,   Philadel- 
phia, Pa. 

GEORGE    EVERETT     ADAMS,    A.M.,    LL.B.,    530    Belden    Ave.. 
Chicago,  111. 

1905. 

WILLIAM  AMOS   BANCROFT,  A.B.,  12  Ware  St.,  Cambridge. 

CHARLES  ELIOT  NORTON,  Litt.D.,  LL.D.,  D.C.L.,   Shady  Hill, 
off  Irving  St.,  Cambridge. 

WILLIAM   EVERETT,  L.H.I).,  LL.D.,  Quincy. 

STEPHEN   MINOT   WELD.  A.M.,  89  State  St.,  Boston. 

WILLIAM  CALEB  LORING,  LL.B.,  LL.D.,  2  Gloucester  St.,  Boston. 

*  The  term  expires,  in  each  case,  on  Commencement  Day  of  the  year  indicated. 
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1806. 

SAMUEL  HILL,  A.B.,  Seattle,  Wash. 
GEORGE  FRISBIE  HOAR,    LL.B.,  LL.D.,  Worcester. 
WILLIAM  LAWRENCE,  A.B.,  D.D.,  101  Brattle  St.,  Cambridge. 
ARTHUR  LINCOLN,  A.M.,  LL.B.,  58  State  St.,  Boston. 
HERBERT  PUTNAM,  A.B.,  Litt.D.,  Washington,  D.C. 

1907. 

CHARLES  FRANCIS  ADAMS,  A.B.,  LL.D.,  23  Court  St.,  Boston. 

AUGUSTUS  HEMENWAY,  A.B.,  10  Tremont  St. ,  Boston. 

ROBERT  GRANT,  Ph.D.,  LL.B.,  211  Bay  State  Road,  Boston. 

CHARLES  STEBBINS  FAIRCHILD,  LL.B.,  LL.D.,  10  West  8th  St., 
New  York,  N.Y. 

MOSES  WILLIAMS,  A.B.,  18  Post  Office  Sq.,  Boston. 

1808. 

JOHN   DAVIS  LONG,  A.B.,  LL.D.,  Hinghara. 
EDMUND  WETMORE,  A.B.,  LL.B.,  New  York,  N.Y. 
EDWIN   PLINY   SEAVER,  A.M.,  LL.B.,  Waban. 
BOBERT  BACON,  A.B.,  New  York,  N.Y. 
DAVID  WILLIAMS  CHEEVER,  M.D.,  LL.D.,  Boston. 


SECRETARY  OF  THE  BOARD  OF  OVERSEERS. 

WINTHROP  HOWLAND  WADE,  A.M.,  LL.B.,  53  State  St.,  Boston. 


THE  FACULTY  OF   ARTS   AND   SCIENCES. 


FACULTY  OF  ARTS   AUD  SCIENCES. 

Charles   William  Eliot,  A.M.,  LL.D.,  President. 

Le  Baron   Russell   Briggh,    A.M.,   LL.D.,    Dean,   and   ProfeBBor  of 

English. 
Adams  Sherman  Hill,  A.B.,  LL.B.,  Prof easor  of  Rhetoric  and  Oratory. 
James  Mills  Peirce,  A.M.,  Professor  of  Astronomy  and  Mathematies. 
Crawford  Howell  Toy,  A.M.,  LL.D.,  Professorof  Hebrew. 
John  Knowles  Paine,  A.M.,  Mus.D.,  Professor  of  Music. 
George  Lincoln  Goodale,  M.D.,  LL.D.,  Professor  of  Natural  History ^ 

and  Director  of  the  Botanic  Garden. 
Charles  Herbert  Moore,  A.M.,  Professor  of  Art ^  and  Director  of  the 

Fogg  Art  Museum, 
Frederic     Ward     Putnam,     A.M.,     S.D.,     Professor    of    American 

Archaeology  and  Ethnology^  and  Curator  of  the  Peotbody  Museum. 
Nathaniel  Southoate  Shaler,  S.D.,  Professorof  Geology i  and  Dean 

of  the  Lawrence  Scientific  School. 
Clement  Lawrence  Smith,  A.M.,  LL.D.,  Professor  of  Latin. 
George    Herbert    Palmer,     A.M.,    Litt.D.,     LL.D.,     Professor    of 

Philosophy. 
John   Trowbridge,  S.D.,  Professor'  of   Physics,  and    Director  of  the 

Jefferson  Physical  Laboratory. 
George   Alonzo    Bartlett,    A.M.,    Associate    Professor   of  German^ 

and  Regent. 
William  James,  M.D.,  Ph.  et  Litt.D.,  LL.D.,  Professor  of  Philosophy. 
Charles  Loring  Jackson,  A.M.,  Professorof  Chemistry. 
Frederic  Cesar  he  Sumichrast,  Associate  Professor  of  French. 
John  Williams  White,  Ph.D.,  LL.D.,  Litt.D.,  Professorof  Greek. 
William  Morris  Davis,  M.E.,  Professor  of  Geology. 
Henry  Barker  Hill,  A.M.,  Professor  of  Chemistry,  and  Director  of 

the  Chemical  Laboratory. 
Francis   Greenwood   Pkabody,  A.M.,   D.D.,  Professor  of   Christian 

Morals^  and  Dean  of  the  Faculty  of  Divinity. 
MiNTON  Warren,  Ph..D.,  LL.D.,  Professor  of  Latin. 
William  Elwood  Byerly,  Ph.D.,  Professor  of  Mathematics. 
Ephraim  Emerton,  Ph.D.,   Professor  of  Ecclesiastical  History. 


\ 
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Charles  Rockwell  Lakman,  Ph.D.,  Profesaorof  Sanskrit. 
Edward  Laurens   Mark,  Ph.D.,   LL.D.,  Professor  of  Anatomy^  and 

Director  of  the  Zoological  Lahoratory, 
Gborob  Foot  Moore,  A.M.,  D.D.,  Professor  of  Theology. 
Edward  Stevens  Sheldon,  A.B.,  Professor  of  Romance  Philology. 
Silas  Marcus  Macvane,  Ph.D.,  Professor  of  History. 
Horatio  Stevens  White,  A.B.,  Professor  of  German. 
Robert  Wheeler  Willson,  Ph.D.,  Assistant  Professor  of  Astronomy. 
John  Henrt  Wright,  A.M.,  LL.D.,  Professorof  Cheeky  and  Dean  of 

the  Graduate  School. 
KuNO  Prancke,  Ph.D.,  Professorof  German  Literature. 
Edwin  Herbert  Hall,  Ph.D.,  Professorof  Physics. 
David  Gordon  Lyon,  Ph.D.,  D.D.,  Professor  of  Divinity,  axid  Curator 

of  the  Semitic  Museum. 
Denman  Waldo  Ross,  Ph.D.,  Lecturer  on  the  Theory  of  Design. 
JosiAH  RoYCE,  Ph.D.,  LL.D.,  Professor  of  the  History  of  Philosophy. 
Philippe  Belknap  Margou,  Ph.D.,   Assistant   Professor  of  Romance 

Languages. 
Charles  Pomeroy  Parker,   A.B.,  Associate  Professor  of  Greek  and 

Laiin. 
Benjamin   Osgood    Pbirce,    Ph.D.,    Professor    of    Mathematics    and 

Natural  Philosophy. 
Eocene  Wambauoh,  LL.B.,  LL.D.,  Professor  of  Loajo. 
Hans  Carl  Gunther  von   Jaoemann,  Ph.D.,  Professor  of  Germanic 

Philology. 
Abbott  Lawrence  Lowell,  A.B.,  LL.B.,  Professor  of  the  Science  of 

Government. 
Edward  Henry  Strobbl,  A.B.,  LL.B.,  ProfessoroflnterncUionalLaw. 
Barrett  Wendell,  A.B.,  Professor  of  English. 
Edm'ard  Chan  NINO,  Ph.D.,  Professor  of  History. 
Charles  Gross,  Ph.D.,  Professor  of  History. 
Paul    Henry    Hanus,    S.B.,     Professor  of   the    History    and   Art   of 

Teaching. 
Ira  Nelson  Hollis,  A.M.,  L.H.D.,  Professor  of  Engineering. 
George  Sharp  Raymer,  A.B.,  E.M.,  Instructor  in  Mining. 
Herbert  Weir  Smyth,  Ph.D.,  Professor  of  Greek  Literature. 
Frank  William  Taussig,  Ph.D.,  LL.B.,   Professor  of  Economics. 
Leo  Wiener,  Assistant  Professor  of  Slavic  Languages  and  Literatures. 
John  Eliot  Wolff,  Ph.D.,  Professor  of  Petrography  and  Mineralogy, 

and  Curator  of  the  Mineralogical  Museum. 
Albert  Bushnell  Hart,  Ph.D.,  Professor  of  History. 
Herbert  Langford  Warren,  A.M.,  Professor  of  Architecture. 
Morris  Hicky  Morgan,  Ph.D.,  LL.D.,  Professor  of  Classical  Philology. 
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Charles  Robert  Sanger,  Ph.D.,  Attitiant  Professor  of  Chemistry, 
Charles    Townsend    Cofeland,    A.B.,    Instructor    in    English    and 

Lecturer  on  English  Literature. 
Albert  Akdhew  Howard,  Ph.D.,  Professor  of  Latin. 
Arthur  Edwin  Kennelly.  Sc.D.,  Professor  of  Electrical  Engineering. 
George  Lyman  Kittredoe.  A.B.,  LL.I).,   Professor  of  English. 
Roland  Thaxter,  Ph.D.,   Professor  of  Crypiogamic  Botany. 
Charles  Hall  Grakdoent,  A.B..  Professor  of  Romance  Languages, 
Hr<io  MrxsTERBERG,    Ph.D.,  M.D.,  Professor  of  Psychology. 
H E N R Y  Lu > Y D  S M  Y T II ,  A . B . ,  C •  E . ,  Profcsso r  of  M\n in g  and  Afetallurgy. 
Heinrk  H  Conrad  Bierwirth,  Ph.D.,   Instructor  in    German. 
Lewis    FIdwards    Gates,    A.B.,    Assistant    Profrssor   of  Comparative 

Literature. 
Robert  Tracy"  jArKHON,  S.D.,  Assistant  Professor  of  Palaeontology. 
James    Lee    Love,    A.M.,    Assistant    Professor    of    Mathematics,    and 

Secretary  of  the  Lawrence  Scientific  School. 
John  Hays  Gardiner.  A.B.,  Assistant  Professor  of  English. 
William  Fo<;o  ()«*«iooD.  Ph.D.,  Assistant  Professor  of  Mathematics. 
Theodore  William  Richards,  Ph.D.,  Professor  of  Chemistry. 
Wallace  Clement  Sabine.  A.M.,  Assistant  Professor  of  Physics. 
George  Santayana,  Ph.D.,  Assistant  Professor  of  Philosophy. 
Irvah  Lester  Winter,  A.B.,  Instructor  in  Elocution. 
Geokoe  Pierce  Baker,  .A.B.,  Assistant  Professor  of  English. 
Archibald  Gary  Coolidge,  Ph.D.,  Assistant  Professor  of  History. 
Jefferson  Bctler  Fletcher,  A.M.,  Assistant  Professor  of  Compara- 
tive Literature. 
Charles  Homer  Haskins,  Ph.D..   Professor  of  History. 
Byron  Satterlee  Hlrlbut,  A.M.,  Assistant  Professor  of  English,  und 

Dean  of  Harvard  College. 
Lewis  Jerome  Johnson,    A.B.,    C.E.,    Assistant    Professor  of    Civil 

Engineering. 
Georoe  Howard  Parker,  S.D.,  Assistant  Professor  of  Zoology. 
Benjamin  Lincoln  Robinson.  Ph.D.,  Professor  of  Systematic  Botany ^ 

and  Curator  of  the  Gray  Herbarium. 
Walter  Raymond  Spalding,  A.M.,  Instructor  in  Music. 
Maxim E  Bociier,  Ph.D.,  Assistant  Professor  of  Mathematics. 
Walter  Safford  Bcrke,  Assistant  Professor  of  .Mechanical  Engineering^ 

and  Inspector  of  Grounds  and  Buildings. 
George  WA.miiN<iTON  Cram,  A.B.,  Recorder. 
Edward    Charles    Jeffrey,    Ph.D..  Assistant  Professor  of  Vegetable 

Histology. 
Irving  Babbitt,  A.M.,  Instructor  in  French. 
GusTAvrs  Howard  Maynadier.  Ph.D.,   Instructor  in  English. 
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Clifford  Hbraghbl  Moobb,  Ph.D.,  Asnstant  Professor  of  Chreek  and 
Latin. 

James  Hardt  Ropbs,  A.B.,  S.T.B.,  AMststant  Professor  of  Ntw  Testament 
Critieism  and  Interpretaiion. 

Albert  Sauveur,  S.B.,  Assistant  Professor  of  MetaUurgy  and  Metal- 
lography. 

William  Henry  Schofield,  Ph.D.,  Instructor  in  English. 

Robert  DbCourcy  Ward,  A.M.,  Assistant  Professor  of  Climaiology, 

Eugene  Abraham  Darling,  A.M.,  M.D.,  Instructor  in  Hygiene, 

Charlbs  Burton  Gulick,  Ph.D.,  Assistant  Professor  of  Oreek. 

William  Zebina  Ripley,  Ph.D.,  Professor  of  Political  Economy. 

Comfort  Aveby  Adams,  Jr.,  S.B.,  Assistant  Professor  of  Electrical 
Engineering. 

Thomas  Nixon  Cabteb,  Ph.D.,  Professor  of  Political  Economy. 

William  Fen  wick  Harris,  A.M.,  Instructor  in  Oreek. 

William  Guild  Howard,  A.M.,  Instructor  in  German. 

William  Allan  Neilson,  Ph.D.,  Instructor  in  English. 

Charles  Palachb,  Ph.D.,  Assistant  Professor  of  Mineralogy. 

Fred  Norris  Robinson,  Ph.D.,  Assistant  Professor  of  English. 

Daniel  Lawrence  Turner,  C.E.,  Instructor  in  Surveying  and 
Hydraulics. 

Jay  Backus  Woodworth,  S.B.,  Assistant  Professor  of  Geology. 

Charles  Henry  Conrad  Wright,  A.M.,  Assistant  Prof essor  of  French . 

Charles  Leonard  Bouton,  Ph.D.,  Instructor  in  Mathematics. 

Richard  Cobb,  A.B.,  Instructor  in  English. 

Frank  Lowell  Kennedy,  A.B.,  S.B.,  Instructor  in  Mechanical  Drawing. 

Lionel  Simeon  Marks,  S.B.,  M.M.E.,  Assistant  Professor  of  Mechani' 
cat  Engineering. 

Hugo  Richard  Meyer,  A.M.,  Instructor  in  Economics. 

Frank  Russell,  Ph.D.,  Instructor  in  Anthropology. 

John  Albrecht  Walz,  Ph.  D.,   Instructor  in   German. 

William  Ernest  Castle,  Ph.D.,  Instructor  in  Zo'ology. 

John  Goddard  Hart,  A.M.,  Instructor  in  English^  And  Secretary  of  the 
Faculty. 

Thomas  Augustus  Jaggar,  Jr.,  Ph.D.,  Instructor  in  Geology. 

Abram  Piatt  Andrew,  Jr.,  Ph.D.,  Instructor  in  Economics. 

Jeremiah  Denis  Matthias  Ford,  Ph.D.,  Assistant  Professor  of  Bo- 
mance  Languages. 

George  Frederic  Newton,  Instructor  in  Designing  and  Drawing. 

Frederick  Law  Olmsted,  Jr.,  A.B.,  Instructor  in  Landscape  Archi- 
tecture. 

Edward  Keknard  Rand,  Ph.D.,  Instructor  in  Latin. 

Oliver  Mitchell  Wentworth  Sfraoue,  Ph.D.,  Instructor  in 
Economics. 
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Chables  Hbmry  White,  8.B.,  Insiruetor  in  Mining  and  Metallurgy . 
Julian  Lowell  Coolidoe,  A.B.,  B.Sc,  Instructor  in  Mathematics. 
Jen0  Iyersom  Westenoard,  LL.B.,  Assistant  Professor  of  Law. 
James  Kelset  Whittemore,  A.M.,  Instructor  in  Mathematics. 
Gregory  Paul  Baxter,  A.M.,  Instructor  in  Chemistry. 
Roland  Burraoe  Dixon,  Ph.D.,  Instructor  in  Anthropology. 
Arthur  Orlo  Norton,  A.M.,  Instructor  in  the  History  and  Art  of 
Teaching, 
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APPOINTED  FOR   THE    TEAR  1902-03. 


PRSACHSRS   TO  THE  U1VIVSR8ITY.* 

WASHnroTON  Gladden,  D.D.,  LL.D.,  Columbas,  0. 

Fbancis  Browk,  D.D.,  D.Litt.  New  York,  N.  Y. 

George  Foot  Moore,  D.D.,  Cambridge. 

Flotd  Williams  Tomkinb,  A.B.,  Philadelphia,  Pa. 

William  Wallace  Fbnn,  A.M.,  S.T.B.,  Cambridge. 

KEDICAL  VISITOR. 

Marshall  Hshrt  Bailey,  M.D.,  47  Brattle  St. 


INSTRUCTORS.t 


William  Brackett  Snow,  A.B.,  tn  Methods  of  Teaehdng  French. 

Charles  Hamilton  Ashton,  A.M.,  tn  Mathematict. 

Charles  Whitney  Mixter,  Ph.D.,  tn  Eeonomice. 

Arthur  Bowes  Frizell,  A.M.,  tn  MaihenuUies. 

Thomas  Hall,  Jr.,  A.B.,  tn  English. 

Charles  Read  Nutter,  A.B.,  tn  English. 

George  Washinotov  Pierce,  Ph.D.,  tn  Physics, 

Martin  Mowbr,  in  F^ne  Arts. 

Macy  Millmorb  Skinner,  Ph.D.,  tn  Oerman. 

Walter  Dana  Swan,  tn  Architecture. 

Edward  Vbrmilye  Hcntington,  Ph.D.,  tn  MathenuUics. 

Edmund  Robert  Otto  von  Mach,  Ph.D.,  tn  Greek  Art. 

Carleton  Eldrbdoe  Noyes,  A.m.,  tn  English. 

Murray  Anthony  Potter,  Ph.D.,  tn  Romance  Languages. 

Motte  Alston  Read,  S.B.,  tn  Geology. 

Fredebick  William  Reynolds,  A.B.,  tn  English. 

Gilbebt  Newton  Lewis,  Ph.D.,  tn  Chemistry. 

Ralph  Babton  Pebby,  Ph.D.,  tn  Philosophy. 

Abthub  Asahel  Shubtleff,  S.B.,  tn  Landscape  Architecture. 

Stephen  Edgab  WnrriNG,  S.B.,  tn  Electrical  Engineering. 

Theodobe  Lyman,  Ph.D.,  tn  Physics. 

Hebbbbt  Wilbub  Rand,  Ph.D..  tn  Zoology. 

Chables  Hamilton  Aybes,  Ph.D.,  tn  Physics. 

Andbbw  Gabbutt,  tn  Modelling. 

*  The  address  of  each  of  the  Preachers,  daring  the  term  of  his  residence  at  the 
UniTenity,  is  No.  1  Wadswortli  Iloase. 

t  This  list  iDclndes  those  only  who  fd^e  instmctioD  in  courses  prescribed  for  students 
of  the  Scientific  School. 
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Sylyanus  Griswold  Morlky,  a.m.,  tit  Romance  Languages  and  lAUr^ 

at  u  res. 
James  Ambrose  Moyek,  S.B.,  in  Descriptive  Geometry'. 
Henry  Milkor  Uidkout,  A.U.,  in  English. 
Charles  JuLirs  Kullmer,  Ph.]).,  in  German. 

AUSTIN  TSACHIIfG  FELLOWS. 

Lewis  Dana  Hill,  A.B.,  in  Physics. 

Amos  William  Peters,  A.M.,  in  Zoology. 

Grant  Smith,  S.M.,  in  Zodlogy. 

Laurence  LaForge,  A.M.,  in  Geology. 

Albert  Morey  Sturtevant,  A.B.,  in  German. 

Henry  Cook  Boynton,  S.M.,  t?t  Metallurgy  and  Metallography. 

Arthur  Beckwith  Myrick,  A.M.,  in  Romance  Languages. 

Roger  Clark  Wells,  A.B.,  in  Cheinistry. 

Arthur  Fisher  Whittem,  in  Romance  Languages. 

ASSISTAHTS. 

Thomas  Calvin  McKay,  A.M.,  in  Physics. 

Daniel  Francis  Calhane,  A.M.,  fit  Chemistry. 

Newton  Samuel  Bacon,  M.D.,  in  Hygiene. 

Paul  Hector  Provandie,  M.D.,  in  Hygiene. 

Thatcher  Clark,  A.M.,  in  French. 

DoRSEY  Alfred  Lyon,  A.B.,  in  Mining  and  Geology. 

Cecil  Albert  Moore,  A.M.,  in  English. 

Philip  Greenleaf  Carleton.  A.B.,  in  English. 

Frederic  Walton  Carpenter,  S.B.,  tw  Zodlogy. 

James  Augustus  George,  A.M.,  in  Government. 

Guy  Hall  Roberts,  A.M.,  in  Government. 

Lyman  Kenneth  Clark,  A.B.,  in  Government, 

Norman  Fisher  Hall,  A.B.,  in  fS-ench  and  Spanish. 

Maurice  Lawrence  McCarthy,  A.B.,  tw  Chemistry. 

Vanderveer  Custis,  A.B.,  in  Economics. 

Harry  Peters  Henderson,  A.B.,  in  Mining. 

E.MIL  LoRcii,  tw  Architecture. 

Gilbert  Holland  Montague,  A.B.,  in  Economics. 

Thomas  Harry  Keed,  A.B.,  tw  Government. 

Rogers  Went  worth  Shapleigh,  S.B.,  iw  Metallurgy, 

P'rederick  Warren  Turner,  tn  Shop-work. 

Henry  Hunt  Clark,  tw  Design. 

Joseph  Augustine  Cushman,  iw  Palaeontology. 

Aldrich  Durant,  A.B.,  iw  Mechanical  Drawing. 

Gilbert  Simrall  Meem,  Jr.,  A.B.,  iw  Mechanical  Drawing. 

Frederick  Mason  Wilder,  S.B.,  iw  Physiography  and  Meteorology. 
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DIVISIONS  AND  DSPASTKENTS  OF  THE  FACULTY  OF  ARTS 

AND  8CISNCSS. 

I.     Semitic  Lanouaoes  and  Histort.     Professor  Lyon,  chairman. 

II.     Ancient  Lanouaoes.     Professor  White,  chairman. 

A.  Indie- Philology.     Professor  Lanman,  chairman. 

B.  The  Cla88\cs(^0reekj  Latin),     Professor  Morgan,  chairman. 

III.  Modern  Languages.    Professor  Kittredge,  chairman. 

A.  English,     Professor  Briggs,  chairman. 

B.  Oermanic    Languages   and    LitercUures.      Professor   von 

Jageroann,  chairman. 

C.  PreTich,   and  other  Romance  Languages  and  Literatures, 

Professor  Orandgent,  chairman. 

IV.  History  AND  Political  Science.   Professor  Channing,  chairman. 

A.  History  and  Government.     Professor  Lowell,  chairman. 

B.  Political  Economy,     Professor  Carver,  chairman. 

V.     Philosophy.    Professor  Miinsterberg,  chairman. 

VI.  Fine  Arts.    Professor  Charles  H.  Moore,  chairman. 

A.  History  and  Principles  of  the  Fine  Arts.     Professor  Charles 

H.  Moore,  chairman. 

B.  Architecture.     Professor  H.  L.  Warren,  chairman. 

VII.  Music     Professor  Puine,  chairman. 

VIII.  Mathematics.  ,  Professor  J.  M.  Peirce,  chairman. 

IX.  Engineering.    Professor  Hoi  lis,  chairman. 

X.  Physics.     Asst.  Professor  Sabine,  chairman. 

XI.  Chemistry.    Professor  C.  L.  Jackson,  chairman. 

XII.     Biology.     Professor  Mark,  chairman. 

A.  Botany.     Professor  Thaxter,  chairman. 

B.  Zoology.     Asst.  Professor  G.  H.  Parker,  chairman. 

XIII.     Geology*    Professor  Wolff,  chairman. 

A.  Geology  and  Geography.     Asst.  Professor  Ward,  chairman. 

B.  Mineralogy  and   Petrography,      Asst.   Professor  Palache, 
chairman. 

C.  Mining  and  Metallurgy,    Professor  H.  L.  Smyth,  chairman. 

XrV.    American  Archaeology  and  Ethnology.     Professor  Putnam, 
chairman. 


LAWRENCE  SCIENTIFIC  SCHOOL, 


ADMimSTSATIVX  BOARD. 

Nathaniel  Southoate  Shaler,  S.D.,  Deax,  And  Profestor  of  Otology . 
Ira  Nelson  Hollis,  A.M.,  L.U.D.,  Professor  of  Engineering. 
Herbert  Langpord  Warren,  A.M.,  Professor  of  Architecture. 
Charlea  Robert  Sanger,  Ph.D.,  Assistant  Professor  of  Chemistry . 
Henry  Llotd  Smtth,  A.B.,  C.E.,  Professor  of  Mining  and  Metallurgy. 
Heinrich  Conrad  Bierwirth,  Ph.D.,  Instructor  tn  German. 
Robert  Tract  Jackson,  S.D.,  Assistant  Professor  of  PcUaeontology. 
James    Lee    LfOvs,    A.M.,    Secretary,    and   Assistant    Professor   of 

Mathematics. 
Oborge  Howard  Parker,  S.D.,  Assistant  Ptofessor  of  Zoology. 
Comfort  Avert  Adams,  Jr.,  S.B.,  Assistant  Professor  of  Eleetrieal 

Engineering. 

COMMITTEE  OF  ADVISERS. 

Professor  N.  S.  Sualer,  Chairman  ^ 

Asst.  Professor  R.  W.  Willson,  Asst.  Professor  C.  A.  Adams, 

Professor  P.  H.  Hanus,  **          •*          J.  B.  Woodworth, 

"-         H.  L.  Warren,  "          •*          L.  S.  Marks, 

Asst.  Professor  C.  R.  Sanger,  Dr.  E.  A.  Darling, 

Professor  H.  L.  Smyth,  Mr.  F.  L.  Kennedy. 

Asst.  Professor  L.  J.  Johnson,  *'    F.  L.  Olmsted. 
**          **           G.  H.  Parker, 


COMMITTEE  ON  ADMISSION  FROM  OTHER   SCIENTIFIC 

SCHOOLS  AND  COLLEGES. 

Professor  N.  S.  Shaler,  Chairman^ 
Asst.  Professor  C.  R.  Sanger,      Asst.  Professor  G.  H.  Parker, 
^*  **  J.  L.  Love,  **  "  W.  S.  Burke. 


COMMITTEE  ON  FOUR-YEAR  PROGRAMMES. 

Professor  N.  S.  Shaler,  Chairman^ 
Professor  H.  B.  Hill,  Professor  H.L.  Warren, 

**        E.  L.  Mark,  Asst.  Professor  W.  C  Sabihx, 

"        I.  N.  Hollis,  Mr.  T.  Hall. 
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STUDENTS,  ZQOZ-oa. 


Achom,  Kendall  Lincoln, 

8 

Hyg. 

Boston, 

Adams,  Huntington,  a.b.  1901, 

4 

Gen.  Sci. 

New  York,  N.  7. 

Adams,  Kilbum  Elie, 

S 

Mech.  Engin. 

Cambridge. 

Adams,  Matthew  Prior, 

2 

Sci.  T. 

E.  Boston. 

Adams,  Stnart  Corlies, 

1 

Mining. 

Summit f  N.J. 

Ainsworth,  Greorge  Raymond, 

3 

Arch. 

Brookline, 

Aldrich,  Raymond  Woodberry, 

2 

Land.  Arch. 

Wohw-n. 

Allen,  Edward  Francis, 

S. 

Mining. 

EsthervUle,  la. 

AlTord,  Earl  Barry, 

4 

Chem. 

Rochester,  N  T. 

Andres,  Max  George, 

4 

Arch. 

Cambridge. 

Andrews,  Harry  Wood, 

1 

Ciy.  Engin. 

Camhi-idge. 

Arensberg,  Francis  Louis, 

1 

Gen.  Sci. 

OaJcmont,  Pa. 

Armstrong,  George  Peters, 

4 

Sci.  T. 

Belmont. 

Ayer,  Edward  Melvin, 

8 

Mech.  Engin. 

Roxbury. 

Bach,  Milton  Jacob, 

4 

Gren.  Sci. 

New  York,  N.  Y. 

Bailey,  Curtis  Patterson, 

1 

Mech.  Engin. 

Philadelphia,  Pa. 

Baker,  Charles  Herbert, 

4 

Mech.  Engin. 

Cambridge. 

Baker,  Harold  Woods, 

8 

Hyg. 

AuburndaU. 

Baldwin,  James  Rumford, 

1 

Ciy.  Engin. 

Woburn. 

Bancroft,  Joseph  Bubier,  2d, 

8 

Gen.  Sci. 

Bopedale. 

Barnes,  Donald  Carter, 

8 

Mech.  Engin. 

Cambridge. 

Bartsch,  Rudolf  Carl  Bjorn, 

5. 

Chem. 

W.  Roxbury. 

Batchelder,  William  Osgood, 

1 

Elec.  Engin. 

Salem. 

Battelle,  Tom  Parkman, 

1 

Gen.  Sci. 

Boston. 

Batten,  Rollin  Morgan, 

2 

Hyg. 

Brooklyn,  N.  Y. 

Bauer,  Charles  Humphrey, 

1 

Hyg. 

Jamaica  Plain. 

Bauer,  Frank  Robert, 

2 

Mech.  Engin. 

Bradford,  Pa. 

Baumgarten,  Karl, 

8 

Mining. 

St.  Louis,  Mo. 

Baxter,  William  Mitchell,  Jr. 

S. 

Elec.  Engin. 

Cambridge. 

Beal,  Albert  Reynolds, 

2 

Gen.  Sci. 

New  York,  N.  Y. 

Belden,  George  Frederick, 

S, 

Elec.  Engin. 

San  Francisco,  Cal, 

Benedict,  Ralph  P, 

8 

Gen.  Sci. 

Trenton,  Neb. 

Bickley,  Lloyd  Wharton, 

2 

Elec.  Engin. 

Arlington, 

Biddle,  William  Eugene,  Jr. 

1 

Mining. 

Amesbury. 

Bingham,  Harold  Whitney, 

1 

Gen.  Sci. 

Beach  Bluff, 

Bird,  Jay  Williamson, 

S. 

Mech.  Engin. 

Bradford,  Pa, 

Bleakie,  Robert  Maxwell, 

2 

Gen.  Sci. 

Boston, 

Blodgett,  John  Henry, 

2 

Gen.  Sci. 

Brookline. 

Blossom,  Carl  Woodruff, 

2 

Gen.  Sci. 

E.  Cleveland,  0. 

Bolles,  Matthew, 

2 

Gen.  Sci. 

Jamaica  Plain. 
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Bond,  James  Staart, 
Borland,  Bruce,  a.b.  1901, 
BoyUton,  Herbert  Melville, 
Boylston,  Samuel  Shoemaker, 
Bradlee,  Dudley  Hall,  Jr., 
Breed,  Archer  Fuller, 
Brewer,  Robert  Edward, 
Brooks,  Laurence, 
Brown,  Carroll, 
Brown,  Davenport,  a.b.  1901, 
Brown,  Frank  Harold, 
Browne,  Parker  Richardson, 
Bruce,  Georg^e  Howard, 
Bryant,  Russell  Willett, 
Buffum,  Fred  Stephen, 
Bullard,  Lawrence,  a.b.  1901, 
Bunting,  Ralph  Valentine, 
Burchenal,  Charles  Day, 
Burden,  Arthur  Scott, 
Burnett,  Francis  Lowell, 
Burnham,  Leroy  Pearl, 
Burns,  Harry  Carlton, 
Burrill,  Alfred  Cummings, 
Butler,  Alfred  Munson, 
Butler,  Merrill  Philip, 
Calvo,  Arthur  Robert, 
Campbell,  Arthur  Roy, 
Campbell,  David  Colin, 
Camprubi,  Jos6  Augusto  Luis 

Raimundo  Aymar,  a.b.  1901, 
Cannon,  George  Curtis, 
Cape,  William  Spencer, 
Carlton,  Frank  Carr, 
Carroll,  Howard  Hastings, 
Carson,  James  Oakley, 
Chapin,  Allen  Granger, 
Chapman,  Waldo  Ernest, 
Chase,  Julian  Dwight, 
Chickering,  Tileston, 
Churchill,  Edmund  Parker, 
Clark,  Edward  Nathaniel, 
Clark,  Lancaster  Peter, 
Clark,  Seth,  Jr. 


s. 

Elec.  Engin. 

Baltimore,  Md. 

4 

Civ.  Engin. 

Chicago,  III, 

3 

Chem. 

Brooklyn,  y.  F. 

S. 

Mining. 

Hew  York,  JV.  F. 

2 

Mining. 

Medford, 

1 

Elec.  Engin. 

Lynn. 

S, 

Mining. 

Boston. 

5. 

Land.  Arch. 

Milton. 

1 

Gen.  Sci. 

Portland,  Me. 

4 

Gen.  Sci. 

Roxbury. 

2 

Gen.  Sci. 

New  York,  N.  F. 

1 

Mining. 

Maiden. 

1 

Hyg. 

Worcester. 

1 

Elec.  Engin. 

Buffalo,  N.  T. 

2 

Civ.  Engin. 

Apalcuhicola,  /Yo. 

2 

Land.  Arch. 

Roxbury. 

1 

Mech.  Engin. 

Brookline. 

5. 

Elec.  Eng^n. 

Richmond,  Ind. 

2 

Gen.  Sci. 

New  York,  N.  F. 

4 

Hyg. 

Cambridge. 

4 

Arch. 

Waltham. 

4 

Arch. 

Boston. 

1 

Biology. 

No.  Brookfield. 

8 

Chem. 

Worcester. 

2 

Gen.  Sci. 

Newton  Centre. 

1 

Civ.  Engin. 

Washington,  D.  C. 

3 

Sci.  T. 

Cambridge. 

4 

Gren.  Sci. 

Cambridge. 

4 

Civ.  Engin. 

Tarragona,  Spain 

1 

Elec.  Engin. 

New  York,  N.  Y. 

1 

Mining. 

Washington,  Conn, 

2 

Biology. 

SaZem. 

4 

Gen.  Sci. 

W.  Newton. 

4 

Gen.  Sci. 

Geneva,  HI. 

3 

Elec.  Engin. 

Somerville. 

2 

Gen.  Sci. 

Cambridge. 

4 

Mech.  Engin. 

Dedham. 

4 

Gen.  Sci. 

Milton. 

3 

Gen.  Sci. 

Chelsea. 

3 

G^n.  Sci. 

Natick. 

1 

Gen.  Sci. 

Newton  Centre. 

3 

Gen.  Sci. 

Amesbury, 
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Clark,  ThomM  Roy, 
Clark,  William  Moalton, 
Clarkson,  Walter, 
Clokey,  Ira  Waddell, 
Cloud,  Frederick  Wills, 
Coburn,  Ralph  George, 
Coffin,  Francis  Farkman, 
Cohen,  Samuel  Nathaniel, 
Coleman,  Francis  Hamilton, 
Coleman,  Harold, 
Collings,  George  Boswell  Morey, 
Collins,  Paul, 
Cone,  George  Carroll, 
Converse,  Joseph  Henry,  2d, 
Copeland,  Manton, 
Coxe,  Edmund  James  Drifton, 
Crane,  Roy  Elwood, 
Crane,  Richard  Teller,  8d, 
Crocker,  Frederic  William, 
Cndahy,  Edward  Ignatius, 
CunnifP,  Bernard, 
Curtis,  Paul  Revere, 
Cushman,  Joseph  Augustine, 
Cutter,  Harold  Francis, 
Cutting,  Chester  Joseph, 
Dahl,  John  Louis, 
Pavis,  Nelson  Clifton, 
Davol,  Frank  Herbert,  Jr. 
Deland,  Beqjamin, 
Dexter,  Wilson  Chase, 
Dillingliam,  Harold  Garfield, 
Dillon,  Clarence  Lapowski, 
Dittman,  George  Frederick, 
Dodge,  Albert,  Jr. 
Dodge,  Harry  Crane, 
Doe,  Ernest  Irvin, 
Doherty,  William  Oliver, 
Dorr,  Richard  Charles, 
Dowling,  Robert  Ambrose, 
Downs,  Daniel  Frederick, 
Drown,  Richard  Wiggin, 
DuBois,  Delafleld, 
Dudley,  Harry  Chittenden, 


2 

Gen.  Sci. 

Bradford,  Pa, 

3 

Mining. 

Ansonittj  Conn» 

2 

Gen.  Sci. 

Cambridge, 

8 

Mining. 

Decatur,  III. 

1 

Elec.  Engin. 

Chicago,  III. 

1 

Gen.  Sci. 

Boston. 

2 

Elec.  Engin. 

Brookline. 

2 

Sci.  T. 

Boston. 

3 

Gen.  Sci. 

Dorchester. 

S. 

Ch'em. 

Dorchester. 

2 

G^n.  Sci. 

Cleveland,  0. 

2 

Gen.  Sci. 

Brookline. 

3 

Land.  Arch. 

Watertown. 

4 

Hyg. 

Brookline. 

S. 

Biology. 

Taunton. 

3 

Mining. 

Drifton,  Pa. 

1 

Sci.  T. 

Somerville. 

2 

Gen.  Sci. 

Chicago,  HI. 

1 

Civ.  Engin. 

Roxbury. 

2 

Gen.  Sci. 

Chicago,  HI. 

4 

Mining. 

Boston, 

5. 

Mining. 

Roxbury. 

3 

Biology. 

Bridgewater. 

1 

Mech.  Engin. 

Brookline. 

1 

Mech.  Engin. 

Wnltham. 

3 

Gen.  Sci. 

Roxbury. 

S, 

Hyg. 

Providence,  R.I. 

3 

Mech.  Engin. 

Brooklyn,  N.  Y. 

2 

Mining. 

Springfield. 

1 

Gen.  Sci. 

Brookline. 

2 

Gen.  Sci. 

Honolulu,  H.I. 

S. 

Geology. 

Abilene,  Tex. 

2 

Elec.  Engin. 

Cincinnati,  0. 

4 

Mining. 

OloHcester. 

S, 

Chcm. 

Boston. 

4 

Mech.  Engin. 

Waltham. 

2 

Civ.  Engin. 

Marblehead. 

3 

Elec.  Engin. 

Worcester. 

S. 

Mech.  Engin. 

Springfield. 

3 

Gen.  Sci. 

Brooklyn,  N.  Y, 

4 

Mech.  Engin. 

Lynn. 

3 

Elec.  Engin. 

Xew  York,  X.  Y 

4 

Mining. 

Guilford,  Conn. 
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Dudley,  John  Charles, 

3 

Elec.  Engin. 

WUktnsonvtUe.                   1 

Dunbar,  Davis  Townsend, 

Gen.  Sci. 

Bufaio,  y.  r.               1 

Dutton,  Lei  and  Turner, 

Chem. 

Wateriown.                           1 

Eames,  Horace  Lovell, 

^ 

Cir.  Engin.  Washington  Depot. Conn.            | 

Eaton,  William  Dearborn, 

Gen.  Sci. 

Revere. 

Eaves,  Frederic  Beaumont, 

Hyg. 

Roxbury. 

Eayrs,  Thomas  Coggeshall, 

Civ.  Engin. 

Cambridge. 

Edgerton,  Frederick  William, 

Sci.  T. 

New  London^  Conn. 

Edwards,  Daniel  Mann,  Jr. 

Chem. 

Woonsockei,  R.I, 

Eldridge,  Stanlj  Hall, 

Gen.  Sci. 

Jamaica  Plain.                   | 

Ellis,  Francis  Blake, 

Land.  Arch. 

Cambridge,    [lamd,            1 

Ellis,  Theo<lore  Hickling,    2  Mining 

.  Si.  LeonartTs-on-Sea,  Sussex,  Eng^            ] 

Ely,  Frederick  Burchard, 

2 

Gen.  Sci. 

Hoosick  FaUs,  M  T. 

Emerson,  Joseph  Wilson, 

1 

Mining. 

Whitehall,  N.  r. 

Emmons,  William  Bacon, 

2 

Gen.  Sci. 

Boston. 

Esselen,  Henry  George, 

S. 

Mech.  Eng^n. 

Roslindale. 

Estabrook,  Winthrop  Howe, 

1 

Civ.  Engin. 

Boston. 

Estep,  Robert  Guy, 

3 

Gen.  Sci. 

Akron,  0. 

Evans,  Hornsby, 

2 

Gen.  Sci. 

Washington,  D.C. 

Farrington,  Derby,  a.b.  1900, 

2 

Mech.  Engin. 

Lowell. 

Feist,  Simon  Leopold, 

1 

Gen.  Sci. 

Cincinnati,  0. 

Fenno,  Stanley  Warner, 

2 

Sci.  T. 

Revere. 

Fisher,  Charles  Heber, 

2 

Elec.  Engin. 

Whitesboro,  Del. 

Fisher,  Theo  Merrill. 

1 

Arch. 

Colorado  Springs,  Col. 

Fitton,  Henry  Preston, 

8 

Geology. 

No.  Boston. 

Fitzhugh,  Earl  Hopkins,  Jr., 

1 

Civ.  Engin. 

San  Francisco,  Cat, 

Flagg,  Charles  Munroe, 

1 

Civ.  Engin. 

Cambridge. 

Floyd,  Charles  Harold, 

3 

Gen.  Sci. 

Readville. 

Fobes,  Hiram  Nye,  a.b.  1901, 

3 

Hyg. 

Worcester. 

Forbes,  Gerrit, 

2 

Gen.  Sci. 

Boston, 

Forrest,  Thomas  Edwin, 

1 

Civ.  Engin. 

New  York,  N.  Y. 

Forsman,  Stanton  Watson,  s.b. 

1001, 

2 

Mining. 

Williamsport,  Pa. 

Fosdick,  Clark, 

S. 

Mech.  Engin. 

New  York,  N.  Y, 

Fosdick,  Paulding, 

S. 

Chem. 

New  York,  N.  Y. 

Foster,  John  Winthrop, 

3 

Gen.  Sci. 

Brookline, 

Fox,  Austen  Hoppin, 

3 

Gen.  Sci. 

New  York,  N.  Y, 

Fox,  Henry  Heywood,  a.b.  1900 

,    3 

Civ.  Engin. 

Cambridge. 

Fox,  John  Murray, 

8 

Mining. 

Detroit,  Mich. 

Fox,  Philip, 

3 

Civ.  Engin. 

Brookline. 

Francis,  Uichartl  Standish, 

4 

Gen.  Sci. 

Montclair,  N.J. 

French,  Charles  Hihbard, 

3 

Sci.  T. 

Braintree. 

Frost,  Vincent  Morse, 

4 

Mech.  Engin 

Cambridge. 
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Fuller,  Robert  Oorham, 

2 

Gen.  Sci. 

Brookline, 

Funcke,  Frank  Anton, 

1 

Arch. 

Somerville. 

Qale,  Hoyt  Stoddard,  a.b.  1900, 

4 

Gen.  Sci. 

Cambridge. 

Ghirfield,  Chester  Arthur, 

2 

Civ.  Engin. 

Cambridge. 

Gately,  William, 

1 

Mining. 

Chelsea, 

Gault,  James  Hunter, 

4 

Gren.  Sci. 

Philadelphia,  Pa, 

Geisel,  Adolf  Arthur, 

5. 

Mech.  Engin. 

Springfield. 

Gibbs,  George,  Jr.,  s.b.  (CTniv. 

of  Illinois)  1900, 

8 

Land.  Arch. 

Urbana,  HL 

Gilman,  Charles, 

2 

Mech.  Engin. 

Cambridge, 

Gittings,  Henry  May, 

4 

Gen.  Sci. 

Baltimorey  Md. 

Glover,  John  Herbert  Henry, 

8 

Sci.  T. 

So.  Boston. 

Godfrey,  Arthur  Wilbur, 

1 

Mining. 

Brookline. 

Gohring,  William  Bowen, 

2 

Mining. 

W.  Somerville. 

Goldman,  liiarcus  Isaac,  a.b.  1901 

.* 

Gen.  Sci. 

New  York,  N.  Y. 

Goodrich,  Lyman  Calrin, 

S. 

Elec.  Engin. 

No.  Adams. 

• 

Gordon,  George  Byron, 

4 

Gen.  Sci.        Charlottetowny  P,  E.  L 

Gould,  Chester  Bfason, 

S, 

Civ.  Engin. 

Lowell. 

Grainger,  William, 

1 

Mech.  Engin. 

New  Bedford. 

Graydon,  Thomas  Hetherington, 

8 

Gen.  Sci. 

Cincinnati,  0. 

Greenlaw,  Ralph  Weller, 

4 

Gen.  Sci. 

Dedham. 

Grinnell,  Harold  Duncan, 

3 

Arch. 

New  Bedford. 

Groves,  James  Morgan, 

1 

Hyg. 

Coudersporty  Pa. 

Guptill,  Fred  Arthur, 

2 

Gren.  Sci. 

Portland,  Me. 

Hackett,  Leon  Abbott, 

2 

Mech.  Engin. 

Aubumdale. 

Hale,  Herbert  Miller, 

2 

Civ.  Engin. 

Somerville. 

Hall,  Philip  Farrington, 

2 

Gen.  Sci. 

Boston. 

Hall,  Robert  Granville, 

2 

Hyg. 

Worcester. 

Hamlen,  Joseph  Rochemont, 

1 

Gen.  Sci. 

Portland,  Me. 

Hammond,  Leonard  Coombs, 

1 

Gen.  Sci. 

San  Francisco,  CcU. 

Hammond,  Richard  Eddy, 

2 

Gen.  Sci. 

Portland,  Ore. 

Hanchett,  William  McMicken, 

2 

Gen.  Sci. 

Council  Bluffs,  la. 

Hardenbergh,  Henry, 

2 

Chem. 

No.  Adams. 

Harrington,  Charles  Mayo, 

S, 

Arch. 

Worcester. 

Harrison,  Edwin  Sterne, 

2 

Civ.  Engin. 

St.  Louis,  Mo. 

Harrison,  Walter  Thacher, 

1 

Elec.  Eng^n. 

Braintree. 

Harvey,  Benjamin  Calvin, 

8 

Sci.  T. 

Burden,  N.  Y. 

Hatch,  Ralph  Augustus, 

3 

Hyg. 

Ipswich. 

Hathaway,  Danforth  Horton, 

5. 

Mech.  Engin. 

Fall  River. 

Hazard,  Isaac  Peace, 

1 

Elec.  Engin. 

Peace  Dale,  R.I. 

Heard,  Roger  Adams, 

1 

Gen.  Sci. 

Boston. 

Henderson,  John  Fletcher, 

1 

Mech.  Engin. 

Johnstown,  Pa. 

Hendrickson,  Charles  John, 

1 

Elec.  Engin. 

Middletown,  N.  J. 
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Henneberry,  George  Francis, 
Hemandes,  Robert  All  jo, 
Hersey,  Harold  Waters, 
Hess,  Frank  Jaeger, 
Hichbom,  Philip  Simmons, 
Hickey,  Charles  Hendee, 
Higbee,  Howell  Nealley, 
Hlgbee,  John  Ames, 
Hill,  Charles  Goodwin, 
Hills,  Leon  Clark, 
Hills,  OliTer  Sydney, 
Hilton,  Harry  LeGrand, 
Hodges,  William  Joseph, 
Holbrook,  Harold  Edwin, 
Hollins,  Harry  Boley,  Jr. 
Hood,  Edward  Oakman, 
Hooper,  Clifton  Edward, 
Hopkins,  Amos  Lawrence,  2d, 
House,  Herbert  Bissell, 
Howes,  Donald  Winthrop, 
Hubbard,  Robert  Arnold, 
Humbert,  Frank  Utt, 
Hunt,  Merrill, 
Hunt,  William  Lloyd, 
Hunting,  Eugene  Nathan, 
Huntington,  Howard  Edward, 
Huntress,  George  Lewis, 
Hurd,  William  Minot, 
Ingram,  Horace  Colby, 
Iselin,  Arthur, 
Iselin,  William  O'Donnell, 
Jackson,  Herbert  Arnold, 
Janney,  Laurence  Aquila, 
Jeffery,  William  Lewis, 
Jenson,  Joseph, 
Jewett,  Victor  Francis, 
Johnson,  Ay  mar, 
Johnson,  Frank  Ortelle, 
Johnson,  Richard  Croswell, 
Johnston,  John  Robert, 
Jones,  Frank  Lorimer, 
Jones,  John  Tazewell, 
Jones,  Wallace  St.  Clair, 


4    Gen.  Sci.  Chicago^  lU, 

S.  Mech.  Engin.  Belmont, 

2    Hyg.  Ilingkam. 

I     Sci.  T.  ErereU, 

1     Mech.  Engin.  WiuMkingiont  D.C. 

1     Chem.  Dorehetter, 

1  Civ.  Engin.  Buriingion^  la, 

2  Mech.  Engin.  Burlington,  la, 
1     Elec.  Engin.  Worcester, 

8.  Mech.  Engin.  Ansonia,  Conn, 

1  Elec.  Engin.  ^nsontft,  Oonn, 
S.  Civ.  Engin.  Chicago,  IlL 

2  Mech.  Engin.  Newton  Centre, 

2  Biology.  Milwaukee,  Wis, 
1  Gen.  Sci.  New  York,  N,  Y, 
1     Elec.  Engin.  Hingham. 

I     Mech.  Engin.      Cambridge. 

I     Gen.  Sci.  Washington^  D.C, 

4     Gen.  Sci.  So,  Manchester,  Conn, 

3  Gen.  Sci.  Newton,  , 

1  Chem.  Roxbury, 
S.  Mining.  Cambridge, 

2  Gen.  Sci.  Boston, 

1  Mech.  Engin.  Cincinnatiy  O, 

3  Mech.  Engin.  Plymouth. 

2  Civ.  Engin.  San  Francisco,  Cal, 
S,  Mech.  Engin.  Winchester, 

1  Gen.  Sci.  Winchester. 

2  Arch.  Indianapolis,  Ind. 

4  Gen.  Sci.  New  York,  N,  Y, 
1     Gen.  Sci.  New  York,  N.  Y, 

1  Gen.  Sci.  New  Haven^  Conn, 
4     Gen.  Sci.  Washington,  B.C. 

2  Elec.  Engin.  Gloucester. 

4     Mech.  Engin.  Logan,  Utah. 

1     Gen.  Sci.  Lowell. 

S.  Geology.  New  York,  N,  Y, 

4    Gen.  Sci.  No.  Berwick,  Me, 

4     Gen.  Sci.  Winthrop. 

4     Biology.  Jamaica  Plain. 

4     Civ.  Engin.  Sandwich. 

1     Civ.  Engin.    Old  Point  Comfort,  Va, 

S.  Elec.  Engin.  Washington,  D.C, 
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Julian,  William  Ernest,  m.s. 

(^Southwestern  Univ.)  1900, 
Kellogg,  Henry  Johonnott, 
Kendall,  Eugene  Worthington, 
Kennealy,  Charles  Ambrose, 
Kent,  Williani,  Jr. 
Keman,  Hubert  Dolbeare, 
Keman,  Robert  Peebles, 
Kesselhnth,  Frederick  Augustus, 
Kilmer,  Frederick  Mills,  Jr. 
Kimball,  Bernard  Marshall, 
Kimball,  Ernest  Robbins, 
Kirmajer,  Henry  William, 
Klein,  Samuel  Mark,  s.b.  1901, 
Koven,  Louis  Besant  de, 
Knight,  William  Horatio, 
Krase,  Richard  Frederick, 
Lander,  Clarence  Haskell,  8.b. 

(  (Tniv,  of  Mich.)  1897, 
Langstroth,  Walter, 
Lawrence,  Augustine, 
Lawson,  Carl, 
Lawton,  George, 
Lay,  Charles  Downing, 
Leatherbee,  Robert  William, 
Lee,  Cornelius  Smith, 
Lester,  Daniel  Henry, 
Levine,  Joseph  Malcolm, 
Lewis,  John  Robert, 
Lincoln,  Alfred  Reynolds, 
Lindsay,  Thomas  Poultney, 
Lindsley,  Halstead, 
Linehan,  Jerome  Charles, 
Litchfield,  Bayard  Sands, 
Little,  Edward  Revere, 
Lloyd,  William  Hamilton, 
Locke,  Henry  Weidemann, 
Long,  Joseph  Abraham, 
Long,  John  William, 
Loomis,  Dudley  Lathrop, 
Lorch.  Emil, 

Xioughrey,  William  Henry, 
Xiow,  Josiah  Orne, 


8    Gen.  Sci. 
1    Chem. 
1    Gen.  Sci. 
8.  Mining. 
1    Gen.  Sci. 

1  Mech.  Engin. 

3  Gen.  Sci. 
5.  Mining. 

2  Mining. 

S.  Mech.  Engin. 

1  Civ.  Engin. 

2  Sci.  T. 

4  Civ.  Engin. 

1  Hyg. 

2  Chem. 

1  Civ.  Engin. 

4    Gen.  Sci. 
S.  Arch. 

2  Mining. 

1    CIt.  Engin. 
1    Gen.  Sci. 
4    Land.  Arch. 
5.  Civ.  Engin. 

1  Gen.  Sci. 

8.  Mech.  Engin. 
8,  Gen.  Sci. 
8.  Elec.  Engin. 
4    Gen.  Sci. 

2  Gen.  Sci. 
4    Gen.  Sci. 

3  Gen.  Sci. 

3  Gen.  Sci. 
2    Gen.  Sci. 

8,  Elec.  Engin. 

4  Elec  Engin. 
2    Biology. 

2     Sci.  T. 
2    Gen.  Sci. 
8,  Arch. 
8.  Civ.  Engin. 
4    Gen.  Sci. 


Frankford,  Tex, 

Winchester, 

Cambridge, 

Roxbury, 

Tuxedo,  y,  Y, 

New  York,  N,  Y, 

New  York,  N,  Y. 

Roslindale, 

Somerville, 

Littleton, 

8omerviUe, 

Bridgewater, 

Greenfield, 

New  York,  N,  Y. 

Hopedale, 

Davenport,  la, 

Rockford,  HI, 

Somerville. 

Nantucket, 

Waltham. 

Rye,  N.  Y, 

Stratford,  Conn, 

W,  Newton, 

Washington,  D.C. 

Bradford,  Pa, 

Boston. 

Hoosick  Falls,  N,  Y, 

Cambridge. 

Boston. 

Milton. 

Cambridge, 

Brooklyn,  N.  Y, 

Brookline, 

Somerville. 

Cambridge. 

Allegheny,  Pa, 

Charlestown. 

Tiffin,  Ohio, 

Detroit,  Mich. 

E.  Cambridge. 

Brooklyn,  N.  Y. 


28 


Low,  William, 

Low,  William  Henrj, 

Luce,  Barnard  CoflBn, 

McArthur,  Albert  Cha«e, 

McAvity,  Allan  Getchell, 

McCartney,  William  Singerly, 

McClinton,  Donald  Nesbit, 

McClure,  Abbot, 

McCornick,  Lewis  Bell, 

Macdonald,  William  Valentine,  2d,  2    Hyg. 

McGirr,  Edward  Bartholomew, 

Mcintosh,  Frederick  Fleming, 

McKaig,  William  Wallace, 

McKelvy,  Eugene  Adams, 

Maglathlin,  Leon  Edward, 

Mailman,  Guy  William, 

Maltby,  Charles  Edward, 

Manning,  John  Brown, 

Manning,  John  Francis, 

Marshall,  Carl  Bertrand, 

Marvin,  Joseph  Edward, 

Mason,  James  Servetus,  3d, 

Mead,  Augustus, 

Mead,  Henry  Eckert, 

Meem,  Gilbert  Simrall,  Jr. 

Meier,  Clement  Ross  Duncan, 

Mendelsohn,  Charles, 

Meylan,  George  Louis  Julien, 

M.D.   {Univ.    of  New    York) 

1896, 
Milinowski,  Arthur  Siegfried, 


Millard,  Jean  Sears, 
Mills,  Edwin  Walter, 
Moeller,  Eduard  Heine, 
Monks,  Archibald  Greenough, 
Montoulieu  de  Latorre,  Edward, 

A.B.  {Havana  Univ.)  1898, 
Montoulieu  de  Latorre,  Heniy, 

A.B.  {Havana  Univ.)  1897, 
Moore,  James  Clyde, 
Moore,  Landon  Clarence, 
Morgan,  Henry, 


1 

Elec.  Engin. 

Roekpori, 

2 

Chero. 

N.  Cambridge, 

4 

Gen.  Sci. 

Vineyard  Haven. 

2 

Arch. 

Chicago^  //I. 

8 

Mech.  Engin. 

Si.  John,  N.B. 

1 

Civ.  Engin. 

0  verb  rook.  Pa. 

2 

Mech.  Engin. 

SteubenviUe,  0. 

S. 

Arch. 

Milwaukee,  Wis. 

4 

Gen.  Sci. 

Salt  Lake  City,  Utah. 

I.  : 

2    Hyg. 

Cambridge. 

s. 

Arch. 

Cambridge. 

2 

Mining. 

Sewickley,  Pa. 

S. 

Mech.  Engin. 

Cumberland,  Md. 

4 

Mining. 

PiiiMburgh,  Pa. 

2 

Hyg. 

W.  Bridgewaier. 

2 

Sci.  T. 

Oloueesier. 

2 

Gen.  Sci. 

Boston. 

3 

Hyg. 

Boston. 

2 

Mining. 

Medford. 

2 

Gen.  Sci. 

Brookline. 

3 

Sci.  T. 

^Bridgeport,  Conn, 

2 

Gen.  Sci. 

Oermantoum,  Pa, 

1 

Mech.  Engin. 

Greenufieh,  Conn. 

3 

Mining. 

Somerville. 

3 

Elec.  Engin. 

Seattle,  Wash. 

1 

Mech.  Engin. 

New  York,  N.  Y. 

1 

Mining. 

Boston. 

4 

Gen.  Sci. 

Roxbury. 

2 

Elec.  Engin. 

Buffalo,  N.  Y. 

h 

4  Land.  Arch. 

Cambridge. 

2 

Hyg. 

Boston. 

4 

Gen.  Sci. 

Roxbury. 

4 

Arch. 

Buffalo,  N.  Y. 

2 

Mech.  Engin. 

Brookline. 

2     Mining.  Puerto  Principe,  Cuba* 


2 
2 
4 

1 


Civ.  Engin.    Puerto  Principe,  Cuba, 
Gen.  Sci.  W.  Siockbridge. 

Cheni.  Columbia,  Mo. 

Elec.  Engin.        New  York,  N.  Y. 
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Morrill,  Charles  Herbert, 

4 

Gen.  Sci. 

No,  Andover  Depot. 

Moses,  Edmund  Qnincy, 

4 

Mech.  Engin. 

Waliham, 

Mott,  Lawrence, 

1 

Gen.  Sci. 

New  York,  N  K 

Moynahan,  James  Joseph, 

1 

Civ.  Engin. 

New  York,  N  K 

Muir,  Philip  Howie, 

1 

Mining. 

Detroit,  Mieh, 

Mnmford,  Gurdon  Saltonttall, 

4 

Gen.  Sci. 

New  York,  N  Y. 

Murphy,  Francis  Joseph, 

1 

Civ.  Engin. 

Charletiown. 

Murphy,  Frederic  William, 

1 

Chem. 

Dorchester, 

Murray,  George  Henry, 

2 

Mech.  Engin. 

Washington,  D,C, 

Muzzey,  Herbert  Sprague, 

S. 

Arch. 

Cambridge, 

Nash,  Herbert,  Jr. 

1 

Civ.  Engin. 

Boston. 

Newell,  George  Russell, 

2 

Civ.  Engin. 

Rochester,  N,  Y, 

Newhall,  Alfred  Seymour, 

1 

Gen.  Sci. 

Lynn. 

Newhall,  Francis  Watriss, 

2 

Gen.  Sci. 

Jamaica  Plain. 

Newman,  Bruno, 

8. 

Mining. 

Dorchester. 

Nickerson,  Harold, 

1 

Arch. 

Lowell. 

Nolan,  John  Joseph  Aloysius, 

1 

Chem. 

8omerville. 

Notman,  Arthur, 

2 

Gen.  Sci. 

Brooklyn,  N,  Y. 

Notman,  Howard, 

8 

Gen.  Sci. 

Brooklyn,  N,  Y. 

Noyes,  Arthur  Wallace, 

8 

Gen.  Sci. 

Gardner. 

0*Brien,  Paul, 

2 

Hyg. 

Pittsburgh,  Pa. 

Oelrichs,  Charles  deLoosey, 

1 

Mining. 

Newport,  R.  I, 

Osgood,  Edward  Holyoke, 

1 

Arch. 

8aUm. 

Otero  y  Galarraga,  Ralph,  a.b. 

{Havanu  Univ.)  1898, 

8, 

,  Arch. 

Havana,  Cuba, 

Paehtz,  Arthur  Julius, 

2 

Elec.  Engin. 

Dorchester. 

Page,  James  Goodridge, 

2 

Gen.  Sci. 

Bradford. 

Paine,  George  Porter, 

8. 

Biology. 

Athol  Centre. 

Palmer,  John  Lothair, 

2 

Civ.  Engin. 

Newtonville, 

Parker,  Henry  Cooper, 

2 

Mining. 

Wellsville,  Utah, 

Parker,  Stanley  Brampton, 

1 

Gen.  Sci. 

Cambridge. 

Parker,  Walter  Adams,A.B.  1901, 

2 

Mining. 

Brookline. 

Parsons,  Ernst  Mey, 

2 

Gen.  Sci. 

Boston, 

Parsons,  Harold  Woodbury, 

1 

Gen.  Sci. 

Boston. 

Paton,  Arthur  David, 

2 

Chem. 

Yonkers,  N.  Y. 

Patterson,  John  Johnston, 

2 

Gen.  Sci. 

Dayton,  0. 

Patterson,  Philip  Merrill, 

1 

Elec.  Engin. 

Arlington  Heights. 

Peirce,  Edwin  Hoyt, 

2 

Gen.  Sci. 

Everett. 

Peirce,  Royal  Kellum, 

4 

Mech.  Engin. 

Wakefield. 

Penhallow,  Dnnlap  Pearce, 

8 

Hyg. 

Montreal,  Can. 

Perry,  John  Prince  Hazen, 

3 

Civ.  Engin. 

New  York,  N.  Y. 

Persons,  Clair  George, 

8 

Sci.  T. 

Cambridge. 

Peters,  George  Anton, 

8. 

Elec.  Engin. 

Newport,  R.  I. 
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Pettebone,  Lauren  Augustiu, 
Pettit,  Townsend  Baldwin, 
Pfeiffer,  Victor  Oscar, 
Phelps,  Gouverneur  Morris, 
Phipps,  Harrie  Jean, 
Pierce,  Robert  Ffrench, 
Piper,  William  Thomas, 
Pollak,  Robert  Raphael, 
Poor,  Frederic  Hedge, 
Poor,  Walter  Stone,  Jr. 
Pope,  Niran'  Bates, 
Pownall,  William  Arthur, 
Preston,  James  Frederick,  Jr. 
Pritchett,  George  Hanscom, 
Proal,  Pierre  Alexis, 
Proudfoot,  Arnold  Smith, 
Pruyn,  Robert  Dunbar, 
Pultz,  John  Leggett, 
Pumpelly,  Raphael  Welles, 
Purcell,  Herbert  William, 
Putnam,  Eliot  Thwing,  a.b.  1901, 
Randolph,  Theodore  Fitz, 
Reed,  Carlisle, 
Rice,  Charles, 
Rice,  Frederick  Ellis, 
Rich,  Alfred  Sanborn, 
Richards,  Francis  Gragg, 
Richardson,  Enos  Stanley  Thomas, 
Richanlson,  Guy  Brooks, 
Richardson,  Walter  My  rick, 
Richmond,  Winthrop  Cushing, 
Rideout,  Howard  Eugene, 
Riggiu,  Otis  Melvin, 
Ristine,  Albert  Welles, 
Ritchie,  Nelson  Grant, 
Bobbins,  Isaac  David, 
Roberts,  David,  Jr. 
Robert?,  Henry  Knowlton, 
Robinson,  Charles  Bonny  castle,  Jr.  4 
Roche,  John  A,  Jr. 
Rodman,  Frank  Clark, 
Rogers,  John  Laurence, 
Rollins,  Ashton, 


1 

Mining. 

Bufalo,  N.  r. 

4 

Gen.  Sci. 

ffempstHui,  L.  /. 

1 

Hyg. 

Sharp$burg,  Pa, 

4 

Gen.  Sci. 

New  Rochelle,  N.  T. 

3 

Sci.  T. 

WcUeriown, 

S, 

Mining. 

Salem^  la. 

3 

Mech.  Engin. 

Derby,  M  K 

4 

Civ.  Engin. 

Montgomery,  Ala. 

2 

Elec.  Engin. 

Morristown,  JV.  /. 

1 

Arch. 

Morrigtown,  JV./. 

3 

Mech.  Engin. 

Cambridge. 

4 

Mech.  Engin. 

Waliham. 

1 

Civ.  Engin. 

Dorchester. 

S. 

Mech.  Engin 

Omaha,  Neb, 

1 

Mech.  Engin. 

New  rorife,  AT.  T. 

8 

Mech.  Engin. 

Cambridge. 

2 

Gen.  Sci. 

Albany,  M  V. 

2 

Geology. 

New  York,  N.  Y. 

2 

Mining. 

Newport,  R.L 

1 

Elec.  Engin. 

Somerville. 

2 

Arch. 

0 

Roxhury, 

2 

Mech.  Engin. 

Morritiown,  N.  J. 

4 

Hyg. 

Boston, 

2 

Chem. 

Boston, 

3 

Gen.  Sci. 

Brookline. 

s. 

Arch. 

Somerville, 

4 

Mining. 

Dedham, 

J,   1 

[  Gen.  Sci. 

New  York,  N,  Y. 

1 

Gen.  Sci. 

Lowell. 

2 

Land.  Arch. 

Leominster. 

1 

Gen.  Sci. 

Brookline. 

1 

Civ.  Engin. 

Cambridge. 

2 

Chem. 

Gloucester. 

S. 

Mining. 

FoH  Dodge,  la. 

4 

Gen.  Sci. 

New  York,  N.  Y, 

2 

Sci.  T. 

Boston. 

1 

Mining. 

Bii-mingham,  Ala» 

1 

Mech.  Engin. 

Salem. 

.4 

Gen.  Sci. 

Louisville,  Ky, 

1 

Gen.  Sci. 

Chicago,  III. 

S. 

Mech.  Engin. 

Roxbury. 

1 

Chem. 

Cambridge, 

1 

Gen.  Sci. 

Boston. 
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Bossiter,  Frank  Heath, 
Rowe,  Basil  James, 
Rowe,  Edward  Prescott, 
Ruhl,  Robert  Waldo, 
Safford,  Ralph  Kirkham, 
Sampson,  Edwin  Field, 
Sanders,  Thomas,  2d, 
Sanford,  Arthur  Judson, 
Sanger,  Walter  Prentice, 
Sargent,  William  Denny, 
Sawyer,  Clarence  Buck, 
Sawyer,  Eugene  Mitchell, 
Schenber,  Francis  Ball, 
Schlesinger,  Armin  Ardery, 
Scholl,  Guilford  Darby, 
Scott,  Lome  Albert, 
Seaver,  Clifford, 
Setz,  GustaTUS,  Jr. 
Shepard,  Frederick  Stanley, 
Sherburne,  Edward  Harold, 
Sherburne,  Kenneth,  a.b.  1900, 
Sherman,  Benjamin  Franklin, 
Shewell,  Robert  Linington, 
Silsbee,  Joseph  Lyman,  Jr. 
Singer,  Sidney  Kent, 
Skilton,  Stephen  Henry,  Jr. 
Smith,  Allan, 
Smith,  Arthur  Morgan, 
Smith,  Harry  Wilber,  a.b.  {Hed- 

ding  Coll.)  1900,   ' 
Smith,  Julius  Fred, 
Smith,  Lyon, 
Snyder,  Allen  Lane, 
Somers,  Laurence  Drew, 
Sonther,  Channing  Weare, 
Souther,  Dana  Wheelock, 
Soutter,  James  Taylor,  2d, 
Spaulding,  Russell  Harold, 
Stack,  James  Otto, 
Stark,  Charles  Wolcott, 
Starkweather,  Charles  Hunting- 
ton, Jr. 
Starratt.  Stanley  Arthur, 


4 

Gen.  Sci. 

New  York,  iV.  K 

1 

Elec.  Engin. 

dneinnatit  0, 

1 

Gen.  Sci. 

Boston. 

2 

Gen.  Sci. 

Rockfordy  HI. 

5. 

Gen.  Sci. 

Springfield. 

1 

Civ.  Engin. 

Neictonville, 

1 

Gen.  Sci. 

Salem. 

8. 

Elec.  Engin. 

Marhlekead. 

S, 

Mech.  Engin. 

Wcuhingion,  D.  C 

8, 

Mech.  Eng^n. 

SwampscoU, 

8, 

Chem. 

Dorchester. 

8. 

Mining. 

Bangor,  Me. 

I 

Gen.  Sci. 

Boston. 

8. 

Mining. 

Milwaukee,  Wis. 

8. 

Mining. 

Reading,  Pa. 

2 

Biology. 

Dorchester. 

3 

Civ.  Engin. 

Cambridge. 

8. 

Mining. 

Bonne  Terrt,  Mo. 

3 

Sci.  T. 

Chelsea. 

1 

Gen.  Sci. 

Brookline. 

3 

Mech.  Engin. 

Boston. 

1 

Gen.  Sci. 

New  York,  X.  Y. 

2 

Gen.  Sci. 

Brookline. 

8 

Mining. 

Chicago,  III. 

4 

Chem. 

Chicago,  III. 

1 

Gen.  Sci. 

Brookline. 

2 

Mech.  Engin. 

E.  Dedham. 

2 

Gen.  Sci. 

Quincy,  III.      , 

2 

Mech.  Engin. 

Abingdon,  III. 

1 

Gen.  Sci. 

St.  Johnsville,  N.  Y. 

1 

Gen.  Sci. 

Brookline. 

4 

Elec.  Engin. 

Wellesley  Hills. 

3 

Mining. 

Brookline. 

1 

Mining. 

Jamaica  Plain. 

1 

Mining. 

Jamaica  Plain. 

1 

Gen.  Sci. 

New  York,  N.  Y. 

1 

Mech.  Engin. 

W.  Somerville. 

1 

Gen.  Sci. 

Brookline. 

3 

Civ.  Engin. 

Penn  Yan,  N.  Y. 

I 

Elec.  Engin. 

Chicago,  III. 

S. 

Biology. 

Bridgewater,  N.S. 
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Stearns,  Gordoo  Weld, 
Stetson,  Henry  Niebuhr, 
Stevens,  Edward  Addison,  Jr. 
Stevens,  John  Naylor, 
Stevenson,  Charles  Royal, 
Stevenson,  Geoffrey, 
Stoltz,  Guy  Calvin, 
Stone,  Walter  Maxwell, 
Streit,  Raymond  Eugene, 
Stnrtevant,  Roy  Eliot,  a.b.  1901, 
Swett,  Louis  William, 
Swift,  Leroy  Fenwick, 
Swift,  Rodman, 

Swift,  Walter  Babcock,  a.b.  1901, 
Switzer,  Louis  Howard, 
Taylor,  Edward  Willis, 
Taylor,  George  Philip, 
Taylor,  William  Edward,  Jr. 
Taylor,  William  Nicholson, 
Tew,  James  Dinsmore, 
Thanisch,  Rudolph  Joseph, 
Thayer,  Abbot  Augustine, 
Thayer,  Nathaniel  Augustine, 
Thomas,  James  Clayton,  Jr. 
Thompson,  Marcellus  Hagans, 
Thurlow,  Merriam  Mclntyre, 
Thurston,  Alden  Sampson, 
Tillinghast,  Alexander  Roy, 
Tirrell,  Charles  Edwards, 
Tobin,  Frank  Isaac, 
Tolman,  Samuel  Albert, 
Torossian,  Mihran  Garabed, 
Train,  Arthur  Herman, 
Trista  y  Perez,  Raphael,  a.b. 

(Havana  Univ.)  1895, 
Trott,  Edgar  Pay  son, 
Tuttle,  Ralph  Weare, 
Ulrich,  John  Linck, 
Van  Antwerp,  George  Trotter, 
Van  Winkle,  Edgar  Beach,  Jr. 
Varney,  Ralph  Wesley, 
Vaughan,  Edward  Bebb, 
Voss,  Allen  Bernard, 


1 

Mech.  Engin. 

NtyjUm* 

8 

Mech.  Engin. 

St.  John,  y.B. 

1 

Elec.  Engin. 

LoweiL 

3 

Gen.  Sci. 

Ludlow. 

4 

Gen.  Sci. 

Buffalo,  N.  r. 

1 

Gen.  Sci. 

Buffalo,  N,  T. 

S. 

Mining. 

Marion,  0. 

2 

Mech.  Engin. 

Waliham. 

8 

Gen.  Sci. 

Brooklyn,  N.  T. 

4 

Gen.  Sci. 

Roxbury. 

2 

Hyg. 

Maiden. 

1 

Sci.  T. 

Bourne. 

2 

Mining. 

Neuf  Bedford. 

2 

Hyg. 

Wellesley  HilU. 

2 

Gen.  Sci. 

Brooklyn,  N.  T. 

S, 

Mech.  Engin. 

Lexington. 

2 

Chem. 

Roxbury, 

3 

Mech.  Engin. 

PitUburgh,  Pa. 

2 

Arch. 

Pittsburgh,  Pa. 

1 

Mech.  Engin. 

Jamestown,  JV.  F. 

8. 

Mech.  Engin. 

.Tamaica  Plain. 

2 

Mech.  Engin. 

Cincinnati,  0. 

4 

Civ.  Engin. 

Wollaston. 

2 

Chem. 

Logan,  Utah. 

2 

Gen.  Sci. 

Springfield. 

1 

Mining.          Colorado  Springs^  Col, 

3 

Gen.  Sci. 

Ntw  York,  N.  Y. 

S, 

Chem. 

Danielson,  Conn. 

2 

Mech.  Engin. 

So.  Weymouth. 

s. 

Sci.  T. 

'    Boston. 

8. 

Elec.  Engin. 

New  Dorchester. 

S. 

Elec.  Engin. 

Boston. 

1 

Mech.  Engin. 

Weston. 

S. 

Civ.  Engin. 

Santa  Clara,  Cuba. 

S, 

Mining. 

W.  Medford. 

2 

Hyg. 

E.  Andover,  N.H, 

S. 

Biology. 

Brooklyn,  N.  Y. 

1 

Civ.  Engin. 

New  York,  N.  Y. 

2 

Arch. 

New  York,  N.  Y. 

2 

Arch. 

Lynn. 

S 

.  Sci.  T. 

Odin,  III. 

2 

Mech.  Engin. 

Olotieester. 
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Wade,  Reginald  Chipman, 
Wade,  William  Rogers, 
Wadsworth,  Lewis  Lumber,  Jr. 
Wait,  Charles  Robert, 
Wales,  Nathaniel  Brackett, 
Walker,  Chester  Sargent, 
Walker,  Ernest  Linwood,  b.a.s.  1896, 
Walker,  Robert  Salisbury, 
Wallace,  Robert, 
Ward,  Howard  Ridgelj, 
Ward,  Neil  Callen, 
Wardwell,  Frank  Wellington,  Jr. 
Ware,  Richard  Cunningham, 
Warland,  William  Seaver, 
Warner,  Elwin  Streeter, 
Warner,  Stewart  Gerry, 
Warner,  William  Skinner, 
Warren,  Harry  Edward, 
Webber,  Charles  Jewell, 
Webber,  Ralph  Flewelling, 
Weitse,  Carl  Robert,  2d, 
Weld,  Stanley  Barton, 
Wells,  Pearson, 
West,  Fred  Orra, 
Weymouth,  Harrison, 
Wheeler,  Homer  Charles, 
Wheeler,  MeMn  Hoyt, 
Wheeler,  Reginald  Tremaine, 
Whidden,  Thomas  Avery, 
Wliite,  Bryant, 
White,  Edwin  Ellis, 
Whitman,  Eben  Esmond, 
Whitman,  Henry  Bertram, 
Whitney,  Vincent, 
Whittemore,  Wyman, 
Wilcox,  Newton  Kincaid, 
Wilder,  Frederick  Mason, 
Willard,  Henry  Bowers, 
Williams,  Henry  Trumbull, 
Williams,  John  Henry  Gardner, 
Willis,  Ell  Newton, 
Wilson,  James  Arthur, 
Wilson,  William  Andrews. 


8. 

Mech.  Engin. 

Salem, 

1 

Mining. 

Newton  Centre* 

8, 

Mining. 

Chelsea, 

8 

Arch. 

Wakefield, 

1 

Gen.  Sci. 

Braintree, 

4 

Chem. 

Chelsea. 

96, 

8.  Biology. 

Jamaica  Plain. 

4 

Civ.  Engin. 

Brookline. 

1 

Mining. 

Newton, 

3 

Gen.  Sci. 

New  York,  N,  K 

8. 

Elec.  Engin. 

Greenfield,  Tenn. 

8 

Gen.  Sci. 

Cleveland,  0, 

2 

Mech.  Engin. 

E.  Milton, 

2 

Gen.  Sci. 

Cambridge. 

1 

Mining. 

No,  Ada/mt, 

8, 

Arch. 

Lynn, 

3 

Gen.  Sci. 

Dorchester. 

2 

Arch. 

W,  8omerviUe. 

1 

Gen.  Sci. 

Bangor,  Me. 

1 

Chem. 

Winchester, 

8 

Civ.  Engin. 

Cambridge. 

8. 

Mining. 

Falmouth. 

I 

Mech.  Engin. 

Milwavkee,  Wis. 

1 

Hyg. 

Wohum. 

3 

Civ.  Engin. 

Cambridge, 

4 

Mech.  Engin. 

Peterboro,  N.H. 

8. 

av.  Engin. 

Peterboro,  NH. 

1 

Mining. 

Buffalo,  N.  T, 

1 

Gen.  Sci. 

W,  Newton, 

1 

Elec.  Engin. 

Louisville,  Ky. 

1 

Mining. 

Hyde  Park. 

1 

Gen.  Sci. 

Brookline. 

2 

Gen.  Sci. 

Cambridge. 

1 

Gen.  Sci. 

Boston. 

4 

Hyg. 

Cambridge. 

8, 

Civ.  Engin. 

Boston, 

4 

Sci.  T. 

Brownville,  Me. 

5. 

Arch. 

New  York,  N  Y, 

8 

Mech.  Engin. 

Chelsea. 

4 

Gen.  Sci. 

Springfield. 

8 

Elec.  Engin. 

Concord,  N.H. 

2 

Civ.  Engin. 

New  Dorchester 

.s-. 

Gen.  Sir.'i. 

Brooklyn,  N  Y. 

34 


Wilt,  Abram  Darst,  Jr.  3 
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Civil  Engineering 66 

Mechanical  Engineering 81 

Electrical  Engineering 60 

Mining  and  Metallurgy 69 

Architecture 29 

Landscape  Architecture 10 

Chemistry 32 

Geology 6 

BioLaoY 12 

Anatomy  and  Physiology 80 

For  Teachers  of  Science 23 

General  Science 160 
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HOLDERS  OF   SCHOLARSHIPS 

1901-02. 


iJiiiTersity. 

Hbrbbst  Melville  Botlston. 
Leroy  Pearl  Burhham. 
Robert  Gut  Estep. 
Frederick  Mills  Kilmer,  Jr. 
Joseph  Abraham  Long. 
Edmund  Quincy  Moses. 
Ell  Newtok  Willis. 
Herbert  Joseph  Wiswell. 

Normal  School. 

Joseph  Augustine  Cushman. 
Charles  Hibbard  French. 
Charlbs  Herbert  Morrill. 


ETeleth. 

William  Arthur  Pownall. 
Clair  George  Persons. 
Charles  Rice. 

Hilton. 
Homer  Charles  Wheeler. 

Cnmmings. 
Herbert  Eugene  Millard. 

Jennings. 
Francis  Gragg  Richards. 
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DS6BXB8. 

On  Commencement  Day,  June  25,  1902,  the  degree  of  8.B.  wm  con- 
ferred as  follows:  — 


In  Civil  and  Topographical 
Engineering, 

Borland,  Bruce,  A.B.  (^magna  cum 

laude). 
Jones,  Frank  Lorimer  (cum  laude). 
PoUak,     Robert     Raphael     {cum 

laude). 
Thayer,  Nathaniel  Augustine  {c%tm 

laude), 
Camprubi,    Jos^     Augusto     Luis 

Raimundo  Aymar,  A.B. 
Walker,  Robert  Salisbury. 

In  Mechanical  Engineering. 

Chase,  Julian  Dwight  {magna  cum 

laude). 
Drown,   Richard   Wiggin   {m^gna 

cum  laude), 
Moses,   Edmund    Quincy    {magna 

cum.  laude), 
Pownall,  William  Arthur  {m^igna 

cum,  laude) , 
Wheeler,  Homer  Charles  {magna 

cum,  laude)  > 
Frost,  Vincent  Morse  {cum  laude), 
<Baker,  Charles  Herbert. 
Doe,  Ernest  Irvin. 
Jenson,  Joseph. 
Peirce,  Royal  Kellum. 

In  Electrical  Engineering. 
Locke,    Henry  Weidemann    {cum 

laude). 
Snyder,  Allen  Lane  {cum  laude). 
Winter,  John  Barthol. 

In  Mining  and  Metallurgy, 
Richards,  Francis   Gragg  {summa 
cu/m  laude). 


Wiswell,  Herbert  Joseph  {magna 

cum  laude), 
Cunniff,  Richard. 
Dodge.  Albert,  Jr. 
Dudley,  Harry  Chittenden. 
McKelvy,  Eugene  Adams 

In  Ardtitedvre. 

Bumham,  Leroy  Pearl  {cum  laude)  • 
Andres,  Max  George 
Bums,  Harry  Carlton. 
Moeller,  Eduard  Heine. 

In  Landscape  Architecture. 
Lay,  Charles  Downing. 

In  Chemistry, 

Alvord,  Earl  Barry. 
Dutton,  Leland  Turner. 
Moore,  Landon  Clarence. 
Singer,  Sidney  Kent. 
Walker,  Chester  Sargent. 

In  Biology. 

Johnston,  John  Robert  {magna  cum 
laude). 

In  Anatomy  and  Physiology, 
Converse,  Joseph  Henry,  2d  {cum 

laude). 
Burnett,  Francis  Lowell. 
Wose,  Alfred  Millard,  M.D. 

In  Teachvi's  of  Science. 

Wilder,  Frederick  Mason  {magna- 
cum  laude). 
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In  Oeneral  Science. 

(}ale,  Hojt  Stoddard,  A.B.  (mtigna 

evmlaude). 
Adams,    Huntington,    A.B.     {cum 

loMde), 
Brown,     Davenport,    A.B.     {cum 

laude) . 
Goldman,  Marcos  Isaac,  A.B.  {cum 

laude). 
Gordon,  George  Byron  {cum  laude) » 
liander,    Clarence    Haskell,    S.B. 

{cum  laude) . 
Lincoln,    Alfred    Reynolds    {cum 

laude). 
Morrill,    Charles     Herbert    {cum 

laude). 
Bach,  Milton  Jacob. 
Campbell,  David  Colin. 
Carroll,  Howard  Hastings. 
Carson,  James  Oakley. 
Cbickering,  Tileston. 
Eaton,  William  Dearborn. 
Eldndge,  Stanly  Hall. 


Francis,  Richard  Standish. 
Ganlt,  James  Hunter. 
Gittings,  Henry  May. 
Greenlaw,  Ralph  Weller. 
Henneberry,  George  Francis. 
House,  Herbert  Bissell. 
Iselin,  Arthur. 
Johnson,  Frank  Ortelle. 
Johnson,  Richard  Croswell. 
Low,  Josiah  Orne. 
Luce,  Barnard  Coffin. 
McComick,  Lewis  Bell. 
Meylan,  George  Louis  Julien,  M.D. 
Mills,  Edwin  Walter. 
Mumford,  Gurdon  Saltonstall. 
Pettit,  Townsend  Baldwin. 
Phelps,  Gouverneur  Morris. 
Ritchie,  Nelson  Grant. 
Rosslter,  Frank  Heath. 
Stevenson,  Charles  Royal. 
Sturtevant,  Roy  Eliot,  A.B. 
Williams,  John  Henry  Grardner. 
Wood,  William  Barry. 


THE  LAWRENCE  SCIENTIFIC  SCHOOL. 


GXUXRAL  ACCOUNT  OF  THE  SCHOOL. 

Thb  Scibntitic  School  was  institated  by  the  Corporation  and  Orer- 
seen  of  Harvard  College  in  February,  1847.  It  took  its  present  name  — 
Lawrence  Scientific  School  —  at  the  following  Commencement,  in 
recognition  of  a  gift  of  fifty  thousand  dollars  from  the  Hon.  Abbott 
Lawrence,  of  Boston.  It  was  opened  to  students  in  February,  1848.  It 
was  at  first  announced  as  an  advanced  school  in  Science  and  Literature 
for  graduates  and  other  sufficiently  qualified  persons  of  not  less  than 
eighteen  years  of  age,  and  was,  therefore,  in  its  origin,  a  forerunner  of 
the  Graduate  School.  Most  of  its  early  students  were  college  graduates 
or  men  of  mature  age  who  came  to  the  School  for  the  professional  study 
of  a  special  subject.  The  instruction  originally  proposed  in  Literature 
was,  however,  never  organized.  It  is  now  a  school  which  receives  suitably 
prepared  graduates  of  secondary  schools,  as  well  as  older  students,  and 
offers  chiefly  training  in  the  various  branches  of  natural  and  applied 
science.     Its  students  may  attain  the  degree  of  Bachelor  of  Science. 

The  Lawrence  Scientific  School,  together  with  Harvard  College  and  the 
Graduate  School,  is  under  the  control  of  the  Faculty  of  Arts  and  Sciences 
of  Harvard  University.  The  instruction  in  these  departments  is  given  by 
the  same  teachers,  mostly  in  classes  which  may  be  attended  by  pupils  from 
any  one  of  these  schools.  The  life  of  the  students  in  all  three  schools 
is  in  common ;  they  share  alike  in  all  the  advantages  which  the  University 
can  afford  them.  So  far  as  their  plans  may  make  it  desirable,  they  are 
allowed,  without  additional  charge,  to  attend  lectures  in  the  professional 
schools  of  the  University'. 

The  essential  peculiarity  of  the  Scientific  School,  as  compared  with  the 
other  schools  which  are  managed  by  the  Faculty  of  Arts  and  Sciences,  is 
that  the  instruction  which  it  provides  for  its  students  is,  for  the  most  part, 
arranged  in  groups  of  definitely  required  programmes  of  courses,  each  of 
which  is  intended  to  afford,  in  a  four  years*  course  of  study,  the  training 
necessary  for  one  of  the  scientific  professions,  such  as  Engineering, 
Mining,  Architecture,  Chemistry,  Biologj-,  Geology,  etc.  While,  with  the 
consent  of  the  Administrative  Board  of  the  School,  slight  changes  may 
be  made  in  the  prescribed  studies  in  order  to  meet  the  particular  needs  of 
the  individual  student,  the  plan  of  these  programmes  leading  to  the  degree 
of  Bachelor  of  Science  must  in  general  be  adhered  to. 
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Stodents  attending  the  School  may  lodge  in  the  dormitories  or  in  private 
houses,  lists  of  which  will  be  furnished  on  application  to  the  Secretary. 
They  may  take  their  meals  in  Memorial  Hall,  which  affords  acconmiodir 
tion  for  about  1100  persons;  or  in  Randall  Hall,  which  provides  for  about 
800 ;  or  in  private  boarding  houses. 

ADVISER. 

Each  student  in  the  Scientific  School  has  one  of  its  officers  designated 
as  his  adviser,  to  whom  he  is  to  look  for  counsel  concerning  the  conduct 
of  his  studies  and  for  such  other  counsel  as  he  may  need  during  his 
residence  at  the  University. 

INSTRUCTION   IN   OTHER   DEPARTMENTS   OF   THE 

UNIVERSITY. 

All  students  of  the  Scientific  School  may^  if  found  competent,  pursue  any 
of  the  courses  of  instruction  given  in  the  other  departments  of  the  Univer- 
sity, except  exercises  carried  on  in  the  special  laboratories,  without  addi- 
tional charge ;  but  this  provision  does  not  apply  to  Special  Students  unless 
they  pay  the  full  tuition  fee  of  $150.     See  p.  7. 

REGULATIONS  CONCERNING  ADMISSION  EXAMINATIONS. 

Examinations. 

A  student  who  wishes  to  enter  the  Lawrence  Scientific  School  as  a 
candidate  for  a  degree  must  ordinarily  pass  an  examination  for  admission ; 
but  if  he  comes  from  another  college  or  scientific  school,  he  may  be 
admitted  without  examination  (see  page  42). 

Special  Students,  that  is,  students  not  candidates  for  a  degree,  may  be 
admitted  without  examination  (see  page  43). 

Examinations  for  admission  to  the  Lawrence  Scientific  School  are  held 
in  June  both  at  Cambridge  and  at  the  places  named  on  pages  64,  65 ;  in 
September  they  are  held  at  Cambridge  only.  For  the  regulations  con- 
cerning the  division  of  the  examination  into  a  Preliminary  and  a  Final 
Examination,  taken  in  two  different  years,  or — in  the  case  of  a  student 
who  takes  the  whole  examination  in  one  year — the  division  of  the  Final 
Examination  between  June  and  September  of  that  year,  see  pages  41,  42. 

For  the  hours  set  for  examinations,  see  page  66. 

The  requirements  for  admission  to  the  First-year  class  are  stated  on 
page  46. 

The  definitions  of  the  studies  in  which  admission  examinations  are 
held  are  given  on  pages  47-64 . 
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RtsistratiOB  BUaks. 

Any  one  expecting  to  take  admission  examinations  should  register  for 
snch  examinations  on  a  form  which  may  be  obtained  from  the  Secretarr. 
When  writing  for  this  form  he  should  say  whether  he  is  a  Preliminary  or 
a  Final  Candidate.  The  Registration  Blanks  of  all  candidates  who  wish 
to  take  examinations  in  June  should  be  properly  filled  out  and  in  the  hands 
of  the  Secretary  by  June  10;  those  of  candidates  who  wish  to  take 
examinations  in  September,  by  September  10. 

Certificate  of  Honorable  Dismiaeal. 

Every  candidate  for  admission  to  the  Lawrence  Scientific  School  is 
required  to  furnish  a  certificate  of  honorable  dismissal  from  the  school 
or  college  whicli  he  has  last  attended,  or  from  the  tutor  with  whom  he  has 
studied.  When  a  candidate  has  been  in  regrular  attendance  at  a  school  or 
academy  for  any  part  of  the  year  preceding  his  Final  Examination,  a 
certificate  from  a  private  tutor  is  not  in  itself  sufficient.  The  certificate 
of  honorable  dismissal  may  be  presented  at  the  time  of  the  Final  Exam- 
ination. 

Certificate  of  Preparation  for  Preliminary  Bzamination. 

Every  candidate  for  a  Preliminary  Examination  must  present  a  certifl- 
cate  of  preparation  in  the  subjects  in  which  he  offers  himself.  (For  the 
prescribed  form  of  this  certificate,  see  page  41.) 

No  certificate  of  preparation  is  required  of  a  candidate  for  a  Final 
Examination,  even  when  the  candidate  divides  his  examination  between 
June  and  September  of  one  year. 

Examination  Fee. 

A  fee  of  five  dollars  must  be  paid  in  advance  I)y  every  candidate.  The 
whole  fee  of  a  candidate  who  purposes  to  divide  his  examination  is  to  be 
paid  before  his  first  examination :  it  should  be  sent  by  check,  post-office 
order,  or  registered  letter,  to  Charles  F.  Ma8on,  Bursar,  Dane  Hall, 
Cambridge,  Mass.,  and  should  be  in  the  Bursar's  hands  not  later  than 
June  10. 

Persons  who  do  not  intend  to  enter  tlie  University  will  be  admitted  to 
the  examinations  on  payment  of  a  fee  of  five  dollars ;  and,  if  successful 
in  fulfilling  the  requirements  for  the  Lawrence  Scientific  School,  will 
receive  certificates  to  that  effect. 
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Diviaion  of  the  Ezamination. 

A  candidate  for  admlBsion  to  the  Lawrence  Scientific  School  may  take 
the  entire  examination  at  one  time ;  or  he  may  divide  it,  nnder  the  follow- 
ing conditions,  (a)  between  two  years,  or  (5)  between  June  and  September 
of  the  same  year.  If  he  divides  it  between  two  years,  he  is  known  at  his 
first  examination  as  a  '*  Preliminary  Candidate";  if  between  June  and 
September  of  the  same  year,  as  a  ^<  Postponing  Candidate.**  Teachers 
and  candidates  should  carefully  distinguish  between  the  words  *^  Prelim- 
inary*' and  ^'Postponing**  as  used  at  examinations  for  admission,  since  a 
careless  use  of  one  of  these  words  for  the  other  leads  to  serious  mis- 
understanding. A  Preliminary  Examination  is  always  taken  a  year  or 
more  before  the  Final  Examination  Postponing  Candidates,  whether  in 
September  or  in  June,  are  taking  Final  Examinations. 

A  final  candidate  holding  a  Preliminary  Certificate  may  divide  his  Final 
Examination  between  June  and  September. 

(a)  Preliminary  Ezamination. 

A  candidate  may  pass  a  Preliminary  Examination  in  some  studies  in  one 
year;  and,  on  receiving  a  Preliminary  Certificate,  may  pass  a  Final  Ex- 
amination in  the  remaining  studies  in  some  subsequent  year.  For  the 
Preliminary  Examination  the  candidate  is  expected  to  present  himself  in 
June,  having  previously  sent  in  a  certificate  of  preparation  (see  below) .  No 
Preliminary  Candidate  for  the  Scientific  School  will  be  examined  in  Septem- 
ber without  special  permission  from  the  Dean  of  the  Scientific  School. 

Candidates  may  offer  themselves  for  the  Preliminary  Examination  in 
any  studies,  Elementary  or  Advanced,  in  which  their  ietiehera  certify  that 
they  are  prepared^  and  in  no  others. 

On  the  Registration  Blank  (see  p.  40),  which  must  be  in  the  hands  of 
the  Secretary  by  June  10,  is  printed  the  following  form :  — 

" baa  been  my  pupil  for years,  and  is,  in  my  judfj^ment, 

prepared  to  pam  the  Ebirvard  Preliminary  Examination  in  the  following  studies :  —  .  .  . 
Name  of  Teacher: Name  of  School: Address: " 

This  form  must  be  filled  and  signed  by  the  candidate's  teacher.  When 
a  candidate  has  been  in  regular  attendance  at  a  school  or  academy  for  any 
part  of  the  year  preceding  his  Preliminary  Examination,  his  certificate 
must  be  signed  by  the  principal  of  that  school  or  academy. 

A  Preliminary  Certificate  will  be  granted  to  any  candidate  who  has 
passed  in  studies  rated  in  the  aggregate  at  six  points. 

(6)  Postponed  Examination. 

A  final  candidate,  who  presents  himself  in  June  intending  to  pass  the 
whole  examination  in  the  same  year  may,  under  certain  conditions,  post- 
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pone  a  part  of  hU  exuninmtioo  until  September.  Snch  a  candidate  moit 
regiflter  In  Jane  not  a«  a  PreUmtnury  bnt  a«  a  Final  candidate. 

A  Pottponing  Candidate  for  admiMion  to  the  Scientific  School  will 
receire  no  credit  for  the  examination  held  in  June,  nnless  at  that  exam- 
ination he  paMes  in  itadieB  rated  in  the  aggregate  at  six  points  or  over. 

A  final  candidate  holding  a  Preliminary  Certificate  may  divide  his  Final 
Examination  between  June  and  September. 

Admission  to  AdTsnoed  Standing. 

A  candidate  may  be  admitted  to  advanced  Standing  either  (a)  by 
examination,  or  (b)  from  another  Scientific  School  or  College  without 
examination. 

(a)  By  £xamination.  —  A  candidate  may  be  admitted  to  Advanced 
Standing  if  he  appear  on  examination  to  be  versed  in  the  following 
studies  :  — 

1 .  The  studies  required  for  admission  to  the  First-year  class. 

2.  All  the  prescribed  studies  already  pursued  by  the  class  for  which  he 
offers  himself,  and  as  many  elective  studies  as  he  would  have  pursued  if 
he  had  entered  at  the  beginning  of  the  First^year. 

Examinations  for  advanced  Standing  are  held  only  in  such  courses  as 
are  designated  in  the  catalogue  as  intended  primarily  for  undergraduates ; 
and,  among  these,  in  such  only  as  may  reasonably  be  anticipated  by 
examination.  No  laboratory  course,  no  course  in  composition  or  discua- 
sion,  and  no  other  course  in  which  an  examination  is  obviously  an  inade- 
quate test  may  be  offered  for  admission  to  Advanced  Standing. 

Candidates  for  admission  to  Advanced  Standing  may  divide  the  examin- 
ation between  June  and  September;  but  a  candidate  who  fails  in  any 
subject  in  June  will  not  be  examined  again  in  that  subject  in  September. 

The  Secretary  of  the  School  must  receive,  not  later  than  September  10, 
a  written  notice  specifying  the  courses  in  which  the  candidate  wishes  to 
be  examined. 

(6)  Without  Exumination.  —  Graduates  of  other  Scientific  Schools  or 
Colleges  and  students  from  the  higher  classes  of  other  Scientific  Schools 
or  Colleges  may  be  admitted  without  examination  and  assigned  to  that 
class  in  their  chosen  programme  of  study  in  the  Lawrence  Scientific 
School  (it  may  be  with  credits  and  deficiencies)  for  which  their  previous 
study  seems  to  qualify  them.  Every  case  is  decided  on  its  merits. 
Applications  are  acted  on  promptly  at  any  time  of  the  year.  A  candidate 
for  the  Lawrence  Scientific  School  under  this  provision  must  make  a 
complete  written  statement  of  the  work  on  which  he  bases  his  application. 

Blank  forms  of  application  for  admission  to  Advanced  Standing  withoat 
examination  may  be  obtained  from  the  Secretary  of  the  School.      This 
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blank  should  be  filled  oat  and  retnnied  to  the  SecretMj,  aocompanied  by 
the  dialogue  of  the  School  or  College  which  the  student  has  preTionsly 
attended  marked  so  as  to  indicate  clearly  the  studies  which  he  offered 
there  for  idmission  and  each  study  which  he  has  successfully  completed. 

Much  importance  is  attached  to  the  qualify  of  the  woik  offered.  The 
applicant  is  expected  to  furnish  official  statements  of  grades  in  his  various 
college  studies,  and  letters  or  other  evidence  showing  the  opinions  his 
instructors  hare  formed  of  his  character  and  scholarship. 

The  Committee  on  Admission  from  other  Scientific  Schools  and  Colleges 
of  the  Lawrence  Scientific  School  will  take  into  account,  at  their  discretion, 
extra  studies  pursued  by  the  applicant,  or  studies  pursued  by  him  since 
graduation,  or  teaching  of  advanced  grade,  or  professional  study.  Early 
application  to  the  Committee  is  recommended  in  order  that  the  student 
may  have  time  to  conform  his  plans  of  study  to  such  conditions  as  the 
Committee  may  impose. 

Candidates  from  other  Scientific  Schools  and  Colleges  may  be  admitted 
to  the  Lawrence  Scientific  School  notwithstanding  some  deficiencies  in 
their  work,  on  Condition  that  they  shall  make  good  these  deficiencies 
before  being  recommended  for  the  degree. 

The  degree  of  Bachelor  of  Science  of  Harvard  University  cannot  be 
conferred  on  any  student  who  has  not  completed,  as  a  member  of  the 
Lawrence  Scientific  School,  at  least  one  full  year's  work  in  this  School 
while  registered  as  a  candidate  for  this  degree. 

See,  also,  conditions  of  candidacy  for  degrees,  p.  71-73. 

Admission  of  Special  Students. 

Special  Students  may  be  admitted  to  the  Lawrence  Scientific  School 
under  the  conditions  named  below. 

When  the  candidate  has  not  been  a  pupil  in  any  preparatory  School 
for  at  least  one  year  before  the  date  of  his  application,  and  is  a  person 
of  sufficient  maturity  and  training  to  qualify  him  to  pursue  studies  offered 
in  one  of  the  programmes  of  study  in  the  School,  he  may  be  admitted 
as  a  Special  Student  by  the  Administrative  Board.  His  plan  of  study 
must  be  arranged  with  reference  to  the  end  he  seeks  to  attain,  and  must 
be  approved  by  the  officer  in  charge  of  one  of  the  following  programmes 
of  study :  Engineeripg,  Mining,  .Architecture,  Landscape  Architecture, 
Chemistry,  Geology,  Biology,  Anatomy,  Teachers.  Except  on  special 
vote  of  the  Administrative  Board,  he  will  be  required,  each  year,  to  take 
work  amounting  to  not  less  than  four  full  courses. 

When  the  candidate  has  been  a  member  of  a  fitting  school  within  one 
year  of  the  time  he  applies  for  admission  as  a  Special  Student,  his  appli- 
cation must  be  approved  by  the  master  of  that  school.     In  case  he  has 
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endearored  to  attain  regalar  ftanding  and  haa  failed  to  paM  in  a  snAcient 
nunber  of  subjects,  but  is  credited  with  not  less  than  half  of  the  number 
of  *< points"  required  for  a  clear  admission,  including  English,  Algebra, 
and  Geometry,  he  may,  by  vote  of  the  Administrative  Board,  taken  in 
each  case  in  view  of  the  recommendations  he  brings,  be  admitted  as  a 
Special  Student  with  the  expectation  that  he  will  gain  regular  standing  in 
one  of  the  ways  indicated  below  :  — 

First :   By  passing  the  entrance  examinations  in  the  omitted  subjects. 

Second :  By  obtaining  a  grade  of  C,  or  above,  in  studies  directly  in  con- 
tinuation of  the  subjects  in  which  he  has  failed  to  pass  in  the  entrance 
examinations;  as  for  instance,  Advanced  French  would,  if  passed  with 
the  grade  mentioned,  remove  the  entrance  *' condition'*  in  Elementary 
French. 

Third:  By  combining  the  methods  above  indicated. 

Students  who,  on  the  recommendation  of  the  masters  of  fitting  schools, 
have  permission  to  register  as  Special  Students,  will  be  required,  except 
on  special  vote  of  the  Administrative  Board,  to  attain  regalar  standing 
within  one  year  after  the  beginning  of  the  term  at  which  they  enter  on 
their  course  of  study. 

At  least  two  full  courses  of  the  work  of  each  Special  Student  in  the 
Scientific  School  must  be  taken  from  the  regular  programme  of  the 
Department  of  study  in  which  he  registers. 

Special  Students  are  members  of  the  Scientific  School  from  the  time  of 
their  admission,  but  are  not  recognized  as  in  regular  standing  or  at  candi- 
dates for  a  degree. 

A  candidate  for  admission  to  the  Lawrence  Scientific  School  at  a 
Special  Student  may  obtain  a  printed  form  of  application  from  the 
Secretary  of  the  School.  The  form  must  be  filled  out  and  returned  to 
the  Secretary  before  the  application  will  be  considered  by  the  Administra- 
tive Board  of  the  School. 

Special  Students  are  subject  to  all  the  regulations  of  the  School.  A 
report  is  sent  to  their  parents  or  guardians  at  the  end  of  each  year. 

The  Administrative  Board  reserves  the  right  to  deprive  any  Special 
Student  of  his  privileges  at  any  time,  if  he  abuse  or  fail  to  use  them. 

Certain  of  the  subjects  required  for  admission  are  offered  in  the  courses 
of  instruction  in  the  Summer  School  of  the  Faculty  of  Arts  and  Sciences. 
So  far  as  practicable,  provision  will  be  made  for  the  instruction  in  the 
Summer  School,  or  by  private  tutors,  of  those  who,  during  the  long  vaca- 
tion, desire  to  prepare  themselves  to  pass  the  entrance  examinations  held 
in  Cambridge  in  Septeml>er.      This  provision  is  especially  designed  to 

meet  the  needs  of  candidates  who  come  from  schools  in  which  certain 
of  the  subjects  which  may  be  offered  in  the  entrance  examinations  are 

not  taught. 
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A  Certificate  will  be  giyen,  if  desired,  to  anj  Special  Student  who  has 
faithfully  pursued  his  chosen  subjects  throughout  at  least  one  jear  and 
attained  satisfactory  grades  therein. 


LIST  OF  STUDIES   IN  WHICH  ADMISSION  EXAMINATIONS 

ARE  HELD 

The  studies  which  maj  be  presented  in  satisfaction  of  the  requirements 
for  admission  to  the  First-Year  class  in  the  Lawrence  Scientific  School 
must  be  chosen  from  the'  studies  named  in  the  following  list  in  accordance 
with  the  requirements  set  forth  on  the  following  page. 


Elementary 

English  (4)*       German  {2) 
Greek  {4)  French  (2) 

Latin  {4) 

Greek  and  Roman  History  (2)  or 
English  and  American  history  (2) 


CiTil  Gorernment  (2) 
Economics  (2) 
Algebra  (i?) 
Plane  Geometry  {2)  \ 
Solid  Geometry  (2)  J 
G^metry  {3) 


or 


Advanced 

Greek  (^) 
Latin  {2) 
German  {2) 
French  (J2) 

One  of  the  following  four :  — 
Greek  anil  Roman  History  {2) 
English  and  American  History  {2) 
History  of  Europe  {2) 
History  of  a  period  {2) 

Algebra  (2) 

Logarithms  and  Trigonometry  (2) 


Physics  {2) 

Chemistry  {2) 

Physiography  (2) 

Anatomy,  Physiology,  &  Hygiene  (2) 

Botany  (2) 

Zoology  (2) 

r  Freehand  (2) 
\  Projections  (2) 

Woodworking  (2) 

Blacksmithing  (2) 

Chipping,  Filing,  and  Fitting  (2) 

Machine-tool  Work  (2) 


Physics  {2) 
Meteorology  (2) 
Astronomy  (2) 


Drawing, 


Shopwork, 


Architectural  Drawing  {2) 


*  The  fig^arc  attocbed  to  a  study  indicates  the  rcUtivc  weight  (termed  poinU) 
which  will  be  given  to  it  in  determining  the  question  of  the  candidate's  fitness  for 
admistion. 
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Oroup  A 


RSQUIRXMENTS  FOR  ADMISSION  TO  THB  FIRST  TSAR 

CLASS. 

In  1902t  erery  candidate  for  admission  to  regular  standing  in  the 
First-Year  class  of  the  Lawrence  Scientific  School  will  be  required  to 
offer :  — 

English 4 

^Elementary  Grerman 2 

^Elementary  French 2 

Elementary  History 2 

Elementary  Algebra 2 

fPlane  Geometry 2 

Solid  Geometry 1 

He  will  be  required  to  offer,  also,  either :  — 

Elementary  Physics,  or 2 

Elementary  Chemistry  . 2 

or  any  two  of  the  following  studies :  — 

Physiography 1        _2 

Anatomy,  Physiology,  and  Hygiene  .   .*  1    |    17 

Zoology 1 

Botany 1 

Astronomy 1 

In  addition  to  the  required  studies  of  Group  A,  aggregating  17  points, 
the  candidate  must  offer  elective  studies  selected  from  the  list  given  on 
the  preceding  page,  aggregating  6  points,  making  the  total  requirement 
23  points  for  students  entering  in  1902. 

After  1902,  it  is  proposed  that  the  requirements  shall  be  :  — 

In  1903y  and  thereafter,  the  studies  of  Group  .4,  and  elective  studies  in 
addition  aggregating  9  points,  a  total  of  26  points. 

The  admission  studies  noted  below  may  serve  to  anticipate  prescribed 
courses  in  one  or  more  of  the  Four- Year  Programmes  in  the  Scientific 
School  as  well  as  to  count  for  admisKion  :  — 

Advanced  German  (German  Ic),  Advanced  French  (French  Ic),  Ad- 
vanced Algebra  (Engineering  la).  Logarithms  and  Trigonometry  (Engin- 
eering 16),  Elementary  Physics  (Physics  /?),  Advanced  Physics  (Physics 
C),  Physiography  (Geology  ^4),  Meteorology  (Geology  B)^  Projection 
Drawing  (Engineering  3a  in  part),  and  Shopwork  (Engineering  10a,  106, 
and  10«). 

*  Advanced  German  may  be  offered  in  place  of  Elementary  French,  or  Advanced 
French  in  place  of  Elementary  German ;  but  when  thus  displaced  the  elementary  laugaage 
will  become  a  prescribed  study  for  the  first  academic  year. 

t  The  requirement  in  Geometry  may  be  satisfied  by  passing  either  in  Plane 
Geometry  (2)  and  Solid  Geometry  (7),  or  in  Geometry  {3). 


STUDIES   IN  WHICH   EXAMINATIONS  ARE   HELD. 

1.    English. 

A  candidate  for  admii§ion  to  Harvard  College  or  the  Lawrence  Scien- 
tific School  may  take  either  (a)  the  examination  in  Elementary  English^ 
at  heretofore^  or  (b)  the  examination  detci'ibed  below,  which,  betides  satis- 
fying the  requirement  in  Elementary  English,  will  exempt  him  from  the 
prescribed  English  of  the  first  year  (English  A):  provided,  however,  that 
if  he  passes  with  Chrade  D  he  will  be  required  to  take  before  the  end  of 
his  second  year  a  half-course  in  English  Composition  in  addition  to  his 
regtUar  elective  courses. 

(a)  Elementary  English. 

The  examination  will  consist  of  two  parts,  which,  however,  cannot  be 
taken  separately ;  — 

I.  The  candidate  will  be  required  to  write  a  paragraph  or  two  on  each 
of  several  topics  chosen  by  him  from  a  considerable  number  —  perhaps 
ten  or  fifteen  —  set  before  him  on  the  examination  paper.  In  1902  the 
topics  will  be  drawn  from  the  following  works :  — 

Shakspere's  Merchant  of  Venice;  Pope's  Iliad,  Books  I,  VI,  XXII, 
and  XXIV ;  The  Sir  Roger  de  Corerley  Papers  in  the  Spectator ;  Gold- 
smith's Vicar  of  Wakefield;  Coleridge's  Ancient  Mariner;  Scott's 
Ivanhoe ;  Ck>oper'8  Last  of  the  Mohicans ;  Tennyson's  Princess ;  Lowell's 
Vision  of  Sir  Launfal ;  George  Eliot's  Silas  Mamer. 

In  1908,  1904,  and  1905  the  topics  will  be  drawn  from  the  following 
works :  — 

Shakspere's  Merchant  of  Venice  and  Julius  Caesar ;  The  *Sir  Roger 
de  Corerley  Papers  in  the  Spectator ;  Goldsmith's  Vicar  of  Wakefield ; 
Coleridge's  Ancient  Mariner.;  Scott's  Ivanhoe ;  Carlyle's  Essay  on  Burns ; 
Tennyson's  Princess;  Lowell's  Vision  of  Sir  Launfal;  George  Eliot's 
SiUs  Mamer*. 

The  cAodidiite  is  expected  to  read  intelligently  all  the  books  prescribed.  He  should 
read  them  as  he  reads  other  books;  he  i*  expected,  not  to  know  them  minutely,  but  to 
hare  freshly  in  mind  their  most  important  parts  In  every  case  the  examiner  will  reffard 
knowledge  of  the  book  as  less  important  than  ability  to  write  English. 

As  additional  CTidence  of  preparation,  the  candidate  may  present  an  exercise-book, 
properly  certifled  by  his  instructor,  containmg  compositions  or  other  written  work. 

II.  A  certain  number  of  books  will  be  prescribed  for  careful  study. 
This  part  of  the  examination  will  be  upon  subject-matter,  literary  form, 
and  logical  structure,  and  will  also  test  the  candidate's  ability  to  express 
his  knowledge  with  clearness  and  accuracy.  The  books  prescribed  for 
this  part  of  the  examination  in  1902,  1903,  1004,  and  1905  are  :  — 

Shakspere's  Macbeth;  Milton's  Lycidas,  Comus,  L'Allegro,  and  II 
Penseroso;  Burke's  Speech  on  Conciliation  with  America;  Macaulay's 
Essays  on  Milton  and  Addison. 
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No  caadldAte  will  be  Accepted  la  EnifUah  whoM  work  !■  •eriootljr  defectiTO  ia  poim 
of  ■pellin^,  panctofttioD,  ^ immmar,  or  dirialon  into  pan^raphi. 

In  connection  with  the  reading  and  stndy  of  the  prescribed  booki,  parallel  or  aabaid* 
iaiy  readinif  should  be  encourafed,  and  a  considerable  amoant  of  English  poetry  should 
be  committed  to  memory.  The  essentials  of  English  grammar  should  not  be  neglected 
in  preparatory  study. 

The  English  written  by  a  candidate  in  any  of  his  examination-books  may  be  regarded 
as  part  of  bis  examination  in  English,  in  cane  the  eridence  afforded  by  the  examinatioa- 
book  in  English  is  insufflcient. 

A  candidate  who  hai  pa«ted  this  examination  in  Elementary  English 
with  a  grade  of  ^  or  ^  may  take  a  second  examination,  which,  if  passed 
with  a  grade  of  A  or  B^  shall  exempt  him  from  the  prescription  of 
English  A  (prescribed  Freshman  English). 

At  this  examination,  which  will  be  held  in  September  only,  a  candidate 
will  write  one  or  more  compositions  on  topics  to  be  selected  by  him  from 
a  list  comprising  subjects  in  English  Literature,  the  Classics,  French  and 
German  authors,  History  and  Science.  The  examination  wiU  occupy 
two  hours. 

(h)  EnglUh. 

The  examination  will  consist  of  questions  in  Rhetoric,*  questions  in 
Literary  History  from  the  time  of  Shakspere,  and  compositions  based  on 
the  following  works : 

Palgrave :  Dryden : 

Golden  Treasury  (First  Series)  Alexander's  Feast 

Shaksnere  '•  '^®  ^^^  Memory  of  Mr.  Oldham 

Julius  Caesar  ^P^°  '^^  ^**^^  «^  ^«  ^^^  ^^ 

The  Merchant  of  Venice  Dundee 

Macbeth  Swift : 

Twelfth  Night  or  As  You  Like  It  The  Voyage  to  LiUiput 

King  Lear  or  Hamlet 

Hilton  :  Addison  and  Steele  : 

L*Allegro  The    Sir    Roger    de    Corerley 

II  Penseroso  Papers 

Comus 

Pope : 

Bunyan :  Epistle  to  Arbuthnot 

The  Pilgrim's  Progress,  or  ^     , 

Goldsmith  : 

Defoe  :  The  Vicar  of  Wakefield 

Robinson  Crusoe  The  Deeurted  Village 

*  A.  S.  HiU*K  Principles  of  Rhetoric  i«  n<«cd  fur  the  rorreopondino:  stady  in  Hanrard 
College,  and  i»  recommended  for  use  in  prepuratioti  for  this  pxamination. 
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Scott: 

The  Lady  of  the  Lake 

lyanhoe 

Quentin  Durward 

Macaulaj : 

Life  of  JohnaoD 
Lays  of  Ancient  Rome 

Byron: 
Mazeppa 
The  Prisoner  of  Chillon 

Irring: 

The  Legend  of  Sleepy  Hollow 
Rip  Van  Winkle 
Tales  of  a  Traveller 

Thackeray : 

Henry  Esmond 

Dickens : 

A  Tale  of  Two  Cities  or  Darid 
Copperfield 

Browning :  Selections,  for  example, 
Caralier  Tnnes 
The  Lost  Leader 
How  They  Brought  the  Good 
News  from  Ghent  to  Aix 


Evelyn  Hope  • 

Home  Thonghts,  from  Abroad 
Home  Thoughts,  from  the  Sea 
Incident  of  the  French  Camp 
The  Boy  and  the  Angel 
One  Word  More 
Herv6  Kiel 
Pheidippides 

Tennyson:  Selections,  for  example, 
Enid 
Elaine 

The  Passing  of  Arthur 
The  Lady  of  Shalott 
The  Lotus  Eatera 
Ulysses 
Tithonus 
The  Revenge 

Franklin: 

Autobiography 

Hawthorne : 

The  House  of  the  Seven  Gables 

Longfellow : 

Tales  of  a  Wayside  Inn 

Lowell : 

The  Vision  of  Sir  Launfal 


The  candidate  is  expected  to  read  all  the  books  prescribed.*  He  should 
read  them  as  he  reads  other  books,  —  not  trying  to  remember  them  in 
detail,  but  regarding  each  work  as  a  whole  and  giving  it  such  appreciation  as 
shall  enable  him  to  write  about  it  intelligently.  In  every  case  the  examiner 
will  regard  knowledge  of  the  books  as  less  important  than  ability  to  write 
English ;  if  the  examination  book  in  English  affords  insufficient  evidence, 
he  will  examine  the  written  work  of  the  candidate  in  other  subjects. 

No  candidate  will  be  accepted  in  English  whose  work  is  seriously  faulty 
in  spelling,  grammar,  punctuation,  or  division  into  paragraphs. 

Preparation  for  the  examination  should  occupy  at  least  three  school 
hours,  or  periods,  a  week  for  four  years.  Throughout  the  course  fre- 
quent short  compositions  should  be  required  as  well  as  occasional  long 
ones.     Topics  should  be  chosen  by  the  pupil  himself  whenever  that  is 

*  In  connectioii  with  the  prescribed  books,  parallel  or  xubsidiarj  reading  should  be 
I,  and  a  considerable  amount  of  English  poetrj  committed  to  memory. 
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possible ;  and  the  topics  assigned  bj  the  instructor  should  be  within  the 
range  of  the  pupil's  knowledge  and  sympathies,  and  should  be  such  as  to 
awaken  interest  and  stimulate  intelligence.  Criticism  should  be  constant 
and  thorough;  it  should  take  account  of  merits  as  well  as  of  faults,  and 
should  never  interfere  with  the  honest  expression  of  opinion  or  with  the 
free  play  of  individuality  in  thought  and  expression.  Mechanical  methods 
of  every  kind  should  be  avoided ;  and  attention  should  be  fixed  on  prin- 
ciples rather  than  rules. 

As  to  the  right  way  of  studying  Rhetoric,  attention  is  called  to  the  fol- 
lowing extract  from  the  Report  of  the  Vassar  Conference  :  ♦ 

*'  Though  it  is  clear  that  the  power  to  write  a  language  can  be  obtained 
only  by  unremitting  practice,  yet,  in  the  opinion  of  the  Conference,  such 
practice  may  properly  be  accompanied  and  illustrated  by  a  course  Id 
elementary  rhetoric.  This  course  sliould  incluile  not  only  the  principles 
of  clearness,  force,  and  good  taste,  but  the  principles  of  the  arrangement 
of  clauses  in  the  sentence  and  of  sentences  in  the  paragraph.  The  teacher 
should  bear  in  mind  that  any  body  of  written  English,  of  whatever  length, 
is  an  organic  unit,  with  principles  that  apply  as  well  to  the  arrangement 
of  the  minor  elements  as  to  the  grouping  of  the  larger  divisions  of  essay 
or  book.  Especial  care  should  be  taken  that  rhetoric  is  not  studied  by 
itself  or  for  its  own  sake.  Its  connection  with  the  pupil's  actual  written 
or  spoken  exercises  should  be  kept  constantly  in  view.** 

In  1902  the  examination  will  be  held  on  Friday,  June  27th,  at  all 
the  places  where  other  examinations  for  admission  are  held,  and  on 
Friday,  September  19th,  at  Cambridge  only.  It  will  occupy  three  hours, 
beginning  at  3  p.m. 

After  1903  the  examination  for  the  anticipation  of  English  A  (p.  818) 
will  be  withdrawn. 

2, 3.    Greek. 

2.     Elementary  Greek, 

The  examination  will  be  adapted  to  the  proficiency  of  those  who  hare 
studied  Greek  in  a  systematic  course  of  five  exercises  a  week,  extending 
through  at  least  two  school  years.  The  two  parts  of  the  examination 
cannot  be  taken  separately  :  — 

(a)  The  translation  at  sight  of  simple  Attic  prose.  (The  passages  set 
for  translation  must  be  rendered  into  simple  and  idiomatic  English.) 

(6)  A  thorough  examination  on  a  prescribed  portion  of  Xenophon 
(about  thirty  pages t)i  directed  to  testing  the  candidate's  mastery  of 

•  Report  of  the  Committee  of  Ten,  paffc  96,  section  8. 

t  The  pages  of  the  more  recent  Teubner  text  editions  are  taken  as  a  standard  in  this 
statement. 
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the  ordixuuy  forms,  constnictions,  and  idioms  of  the  language ;  the  test 
to  consist,  in  part,  of  writing  simple  Attic  prose,  involving  the  use  of 
snch  words,  constructions,  and  idioms  only  as  occnr  in  the  portion  of 
Xenophon  prescribed. 

The  portion  of  Xenophon  prescribed  for  this  examination  is  the  second 
bc^k  of  the  Anabasis.  Two  years*  notice  will  be  given  of  any  change  in 
the  selection. 

3*    Advanced  Oreek, 

The  examination  will  be  adapted  to  the  proficiency  of  those  who  have 
fltndied  Greek  in  a  systematic  course  of  five  exercises  a  week,  extending 
through  at  least  three  school  years.  The  second  part  of  the  examination 
(Greek  Composition)  is  optional,  and  may  be  omitted  without  loss  of 
credit :  — 

(a)  The  translation  at  sight  of  Attic  prose  and  of  Homer,  with  ques- 
tions designed  to  test  the  candidate's  understanding  of  the  passages  set, 
and  questions  on  ordinary  forms,  constructions,  and  idioms,  and  on  pros- 
ody. (The  passages  set  for  translation  must  be  rendered  into  simple  and 
idiomatic  English.) 

(5)  The  translation  into  Attic  prose  of  a  short  passage  of  connected 
Bnglish  narrative.  (The  passage  set  for  translation  will  be  based  on  some 
portion  of  the  Greek  prose  works  usually  read  in  preparation  for  College, 
and  will  be  limited  to  the  subject-matter  of  those  works.) 

The  estimate  of  the  periods  of  study  necessary  to  prepare  for  the  elementary  and 
advanced  examinations  in  Greek  is  based  on  the  assumption  that  the  candidate  has 
befcun  the  stady  of  Latin  at  lea^t  a  jear  earlier,  and  has  continued  it  along  with  his 
Oreek  coarse;  ofcherwiM  the  periods  specified  would  not  be  sufficient. 

In  preparation  for  the  elementary  examination  in  Greek,  candidates  should  read 
firom  130  to  170  pages  *  of  Attic  prose.  For  the  advanced  examination  candidates  should 
read  firom  30  to  50  pages  more  of  Attic  prose,  and  from  3000  to  5000  rerses  of  Homer. 
The  reading  of  Homer  maybe  advantageously  begun  with  a  thorough  study  of  Iliad, 
Books  I  and  II  (to  the  catalogue  of  ships) . 

The  pupil  should  be  constantly  guided  in  proper  methods  of  reading,  and  trained  to 
read  the  Greek  intelligently,  as  Greek,  before  undertaking  to  render  it  into  idiomatir 
English.  There  should  be  constant  practice  in  reading  aloud,  with  due  expression, 
and  in  hearing  the  language  read.  In  connection  with  the  reading,  to  ensure  thorough- 
ness and  accuracy  in  the  pupil's  understanding  of  the  language,  the  study  of  grammar, 
with  some  practice  in  writing  Greek,  should  be  miiintained  throughout  the  course. 
There  should  also  be  frequent  written  translations  into  idiomatic  Eujflish. 

To  prepare  for  the  examination  in  Greek  Composition,  pupils  should  be  trained,  firom 
an  early  stage  of  the  preparatory  course,  to  render  into  Greek,  not  merely  detached 
•enteneet,  lllustratiTe  of  constructions,  but  also  passages  of  connected  narrative  or 
description,  prepared  by  the  teacher  on  the  basis  of  the  prose  authors  read. 

*  See  foot-note,  p.  300. 
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4,5.    Latin. 
4*     Eiementary  Latin, 

The  examination  will  be  adapted  to  the  proficiency  of  those  who  haTe 
studied  Latin  in  a  systematic  coarse  of  five  lessons  a  week,  extending 
through  at  least  ihree  school  years.  The  two  parts  of  the  examination 
cannot  be  taken  separately:  — 

(a)  The  translation  at  sight  of  simple  Latin  prose  and  rerse.  (The 
passages  set  for  translation  must  be  rendered  into  simple  and  idiomatic 
English.) 

(6)  A  thorough  examination  on  a  prescribed  portion  of  Cicero's 
speeches  (about  thirty  pages*),  directed  to  testing  the  candidate's 
mastery  of  the  ordinary  forms,  constructions,  and  idioms  of  the  lan- 
guage; the  test  to  consist,  in  part,  of  writing  simple  Latin  prose, 
inTolving  the  use  of  such  words,  constructions,  and  idioms  only  as 
occur  in  the  speeches  prescribed. 

The  portion  of  Cicero  prescribed  for  this  examination  is  the  second, 
third,  and  fourth  speeches  against  Catiline.  Two  years*  notice  will  be 
given  of  any  change  in  the  selection. 

5.    Advanced  LeUtn. 

The  examination  will  be  adapted  to  the  proficiency  of  those  who  hare 
studied  Latin  in  a  systematic  course  of  five  lessons  a  week,  extending 
through  at  least  four  school  years.  The  two  parts  of  the  examination 
cannot  be  taken  separately :  — 

(a)  The  translation  at  sight  of  Latin  prose  and  verse,  with  questions 
designed  to  test  the  candidate's  understanding  of  the  passages  set,  and 
questions  on  ordinary  forms,  constructions,  and  idioms,  and  on  prosody. 
(The  passages  set  for  translation  must  be  rendered  into  simple  and  idio- 
matic English.) 

(&)  The  translation  into  Latin  prose  of  a  short  passage  of  connected 
English  narrative.  (The  passage  set  for  translation  will  be  based  on  some 
portion  of  the  Latin  prose  works  usually  read  in  preparation  for  College, 
and  will  be  limited  to  the  subject-matter  of  those  works.) 

The  estimate  of  the  periods  of  study  necessaiy  to  prepare  for  the  ezaminfttioiis  in 
Latin  is  made  with  reference  to  schools  which  have  a  four  years'  course.  Schools  which 
have  a  five  years'  course  may  more  advantageously  provide  for  bef^innin^  the  itady  of 
Latin  in  the  first  year,  with  some  diminution,  if  necessary,  of  the  time  devoted  to  it  hi 
the  last  years  of  the  course. 

The  course  of  reading  pursued  in  preparation  for  the  examinations  in  Latin  should 
include:  — 

(a)  Easy  reading,  included  in  or  following  a  suitable  introductory  book  ^'Lstlii 
Lessons '),  amounting  to  firom  30  to  40  pages ;  * 

*  See  footnote,  p.  300. 


X 


53 


(ft)  NepM  (Llret)  and  Caenr  (GftUic  Wat),  00  to  190  pages; 

(c)  Cicero,  00  to  130  pages,  inclndiiig  the  four  speeches  against  Catiline  and  the 
•peech  on  the  Manilian  Law,  with  additional  speeches  selected  by  the  teacher; 

(d)  Virgil  and  OTid,6000  to  10,000  rerses,  including  the  first  six  books  of  the  Aeneid. 
Preparation  for  the  elementary  examination  alone  should  include  (a)  and  (6),  the  four 

speeches  against  Catiline,  and  from  2000  to  9000  rerses  of  Virgil,  or  of  Grid  and  Viigil. 

The  pupil  should  be  constantly  guided  in  proper  methods  of  reading,  and  trained  to 
read  the  Latin  intelligently,  as  Latin,  before  undertaking  to  render  it  into  idiomatic 
Snglish.  There  should  be  constant  practice  in  reading  aloud,  with  due  expression« 
and  in  hearing  the  language  read.  In  connection  with  the  reading,  to  ensure  thorough- 
ness and  accuracy  in  the  pupil's  understanding  of  the  language,  the  study  of  grammar, 
with  some  practice  in  writing  Latin,  should  be  maintained  throughout  the  course. 
There  should  also  be  frequent  written  translations  into  idiomatic  English. 

To  prepare  for  the  examination  in  Latin  Composition,  pupils  should  be  trained,  from 
mn  early  stage  of  the  preparatory  course,  to  render  into  Latin  not  merely  detached 
sentences,  illustratire  of  constructions,  but  also  passages  of  connected  narratiye  or 
descriptioni  prepared  by  the  teacher  on  the  basis  of  the  prose  authors  read. 

6, 7.    Gemuui. 
8«    Mementary  Oerman. 

(a)  The  tranaUtion  at  tight  of  simple  German  prose.  (The  passages 
set  for  translation  must  he  rendered  into  simple  and  idiomatic  English.) 

(6)  The  translation  into  German  of  simple  English  sentences,  or  of 
easy  connected  prose,  to  test  the  candidate*s  familiarity  with  elementary 
grammar. 

The  passages  set  for  translation  into  English  will  be  suited  to  the  proficiency  of  candi- 
dates who  hare  read  not  less  than  two  hundred  pages  of  easy  German  (inclufdlng  reading 
at  sight  in  class). 

Grammar  should  be  studied  concurrentiy  with  the  reading  as  an  indispensable  means 
of  ensuring  thoroughness  and  accuracy  in  the  understanding  of  the  language.  The 
requirement  in  elementary  grammar  includes  the  coi^ugation  of  the  weak  and  Jbhe 
more  usual  strong  rerbs;  the  declension  Of  articles,  ac^ectircs,  pronoun!!,  and  such  nouns 
as  are  readily  classified;  the  commoner  prepositions;  the  simpler  uses  of  tlie  modal 
auxiliaries;  the  elements  of  syntax,  especially  the  rules  governing  the  order  of  words. 

Pronunciation  should  be  carefrdly  taught,  and  tiie  pupils  should  hare  frequent  oppor- 
tunities to  hear  German  spoken  or  read  aloud.  The  writing  of  German  from  dictation  is 
recomoiended  as  a  useflU  exercise. 

7.    Advanced  Oerman. 

(a)  The  translation  at  sight  of  ordinary  German.  (The  passages  set  for 
translation  must  he  rendered  into  simple  and  idiomatic  English. ) 

(6)  The  translation  into  German  of  a  connected  passage  of  English 
prose,  to  test  the  candidate's  familiarity  with  grammar.  Proficiency  in 
grammar  may  also  he  tested  hy  direct  questions. 

The  passages  set  for  translation  into  English  will  be  suited  to  the  proficiency  of  those 
who  hare  read,  in  addition  to  the  amount  specified  under  Elementary  German,  not  less 
Umb  flTe  hundred  pages  of  classical  and  contemporary  prose  and  verse.    It  is  recom> 
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mended  that  the  reftding  be  nelectod  horn  rach  workt  m  tho  following :  Blehl,  (hitim 
^teMeMtieh§  Nwetltn;  Wnjtmg,  BUder  out  der  deuUcAen  VerganfenktU,  DU 
JowmalUten;  Kohlnuueh,  Da9  Jahr  2818;  SchUler,  Der  dreU$igfdAHge  Xriif, 
WUhetm  Tellt  Maria  Stuart,  DU  Jwnfffrau  mm  OrUans;  Ooetbe,  Jlermamn  umd 
Dorothea,  Kgrnont,  IpMgenU;  Letslng,  Minna  von  Bamhslm.  About  one  hnlf  of  the 
unoont  read  shonld  be  Nineteenth  Centniy  proee. 

In  the  trantlAtion  into  (German,  candidntes  will  be  expected  to  ihow  n  thofoagh 
knowledge  of  accidence,  the  elements  of  word-fonnntlon,  the  principal  oaee  of  prepo> 
aitione  and  ooi^nnctions,  and  the  easentiala  of  sjntax,  eepectally  the  ntes  of  the  modal 
auxiliaries,  and  of  the  subjonctire  and  Inflnitire  modes. 

It  is  recommended  that  the  candidate  be  trained  to  follow  a  recitation  condncted  in 
Gennan  and  to  apswer  in  that  language  questions  asked  by  the  instmctor. 

8, 9.    French. 
8«     Elementary  Frentk, 

(a)  The  traiulation  at  sight  of  ordinary  Nineteenth  Century  prose. 
(The  passages  set  for  translation  must  be  rendered  into  simple  and 
Idiomatic  English.) 

(6)  The  translation  into  French  of  simple  English  sentences  or  of  easj 
connected  prose,  to  test  the  candidate's  familiarity  with  elementary  grun- 
mar.  Proficiency  in  grammar  may  also  be  tested  by  direct  questions, 
based  on  the  passages  set  for  translation  under  (a). 

The  passages  set  for  translation  into  English  will  be  suited  to  the  proficiency  of  candi- 
dates who  hare  read  not  less  than  four  hundred  pages  (including  reading  at  sight  in 
class)  from  the  works  of  at  least  tliree  different  authors.  It  is  desirable  that  a  portion 
of  the  reading  should  be  from  works  other  than  works  of  fiction. 

Grammar  should  be  studied  concurrently  with  the  reading  as  an  indispensable  means 
of  ensuring  thoroughness  and  accuracy  in  tlic  understanding  of  the  language.  The 
requirement  in  elementary  grammar  includes  the  conjugations  of  regular  rerbs,  of  the 
more  frequent  irregular  ycrb»,  such  as  alUr^  envoyer,  tenirt  pouroir,  voir^  voutoir^  dire, 
eavoir,  /aire,  and  those  belonging  to  tlie  classes  represented  by  ouvrir,  dormir,  con- 
naitre,  conduire,  and  craindre;  the  forms  and  positions  of  personal  pronouns  and  of 
posaessiTC,  demonstrative,  and  interrogative  adjectives;  the  inflection  of  nouns  and 
adjectives  for  gender  and  number,  except  rare  cases;  the  uses  of  articles,  aud  the 
partitive  constructions. 

Pronunciation  shoald  be  carefully  taught,  and  pupils  should  hare  fluent  oppor- 
tunities to  hear  French  spoken  or  read  aloud.  The  writing  of  French  from  dictation  is 
recommended  as  a  useAil  exercise. 

9«    Advanced  French. 

(a)  The  translation  at  sight  of  standard  French.  (The  passages  set  for 
translation  must  be  rendered  into  simple  and  idiomatic  English.) 

(6)  The  translation  into  French  of  a  connected  passage  of  English 
prose,  to  test  the  candidate's  familiarity  with  grammar.  Proficiency  in 
grammar  may  also  be  tested  by  direct  questions. 

The  passages  set  for  translation  into  English  will  be  suited  to  the  proficiency  of  candi- 
dates who  have  read,  in  addition  to  the  amount  specified  under  Elementary  French* 
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not  less  than  six  hundred  pages  of  prose  and  rerse  from  the  writings  of  at  least  four 
standard  authors.  A  considerable  part  of  the  amoaot  read  should  be  careAiUy  trani- 
luted  into  idiomatic  English. 

Candidates  will  be  expected  to  show  a  thorough  knowledge  of  accidence  and  famil- 
iarity with  the  essentials  of  French  syntax,  especially  the  uses  of  tenses,  modes, 
prepositions,  and  conjunctions. 

It  is  recommended  that  the  candidate  be  trained  to  follow  a  recitation  conducted  in 
French  and  to  answer  in  that  language  questions  asked  by  the  instructor. 

10, 11.    History  (indadins  Historical  Geography). 

10.    Elementary  Butory. 

Bither  of  the  two  following  groups,  each  including  two  fields  of  historical 
study :  — 

1 .  Oreek  and  Roman  Htetory.  —  (a)  Greek  History  to  the  death  of  Alex- 
ander, with  due  reference  to  Greek  life,  literature,  and  art.  (6)  Roman 
History  to  the  accession  of  Commodus,  with  due  reference  to  literature 
and  goTemment. 

2.  English  and  American  History,  —  (a)  English  History,  with  due 
reference  to  social  and  political  development.  (6)  American  History, 
with  the  elements  of  Civil  Government. 

For  preparation  in  each  of  the  two  historical  fields  presented,  a  course  of  study 
equivalent  to  at  least  three  lessons  a  week  for  one  year  will  be  necessary. 

The  candidate  will  be  expected  to  show  on  examination  such  general  knowledge  of 
each  field  as  may  be  acquired  from  the  study  of  an  accurate  text-book  of  not  less  than 
300  pages,  supplemented  by  suitable  parallel  readings  amounting  to  not  len  than  MO 
pages.  The  examination  will  call  for  comparison  of  historical  characters,  periods,  and 
events,  and  in  general  for  the  exercise  of  Judgment  as  well  as  of  memory.  Geographical 
knowledge  will  be  tested  by  means  of  an  outline  map. 

In  the  Jadgment  of  the  Department  of  History  it  is  desirable  that  Greek  and  Boman 
HLstory  be  oflered  as  a  part  of  the  preparation  of  every  candidate. 

Urn    Advanced  History.  ^ 
Any  one  of  the  four  courses  of  study  which  follow :  — 

1.  Greek  History  to  the  destruction  of  Corinth  and  Koman  History  to 
the  death  of  Constantine  (open  to  those  candidates  only  who  have  offered 
English  and  American  History  as  an  elementary  study). 

2.  English  History  and  American  History  (open  to  those  candidates  only 
who  have  offered  Greek  and  Boman  History  as  an  elementary  study) . 

8.  European  History  from  the  Germanic  conquests  to  the  beginning 
of  the  Seventeenth  Century. 

4.  A  year's  study  of  any  one  of  the  four  historical  fields  defined  under 
Elementary  History  and  not  already  offered  by  the  candidate,  together  with 
a  year's  detailed  stuly  of  a  limited  period  *  within  that  field,  selected  with 
the  approval  of  the  Department  of  History. 

*  For  example,  the  Spartan  and  Theban  supremacies,  the  period  of  the  Punic  wars, 
tte  Stuart  Period,  the  transition  from  the  American  colonial  to  the  federal  system. 
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The  eiaminfttiop  in  the  second  part  of  4  will  be  speciaUj  idtupttd  to  the  puticiilM' 
period  selected  and  will  be  held 'In  Cambridge  only. 

In  every  case  the  candidate  will  be  expected  to  show  on  examlnatioa  such  an  acqiuJnt- 
ince  with  the  whole  field  as  may  be  gained  from  the  stady  of  good  text-books,  together 
with  substantial  parallel  readings,  and,  farther,  such  a  detailed  knowledge  of  aonm 
part  of  the  field  as  may  be  gained  from  suitable  topical  study.  A  higher  standard  of 
acquirement  and  of  power  to  combine  results  will  be  expected  than  in  the  elementary 
requirement. 

As  Airtlier  evidence  of  the  candidate's  proficiency  satisfactory  written  work,  done  at 
school  and  certified  by  the  teacher,  must  be  submitted  at  the  time  of  the  examination. 
It  must  be  presented  in  the  form  of  a  note-lx>ok  (or  bound  collection  of  notes),  contain- 
ing not  less  than  60  written  pages  on  each  historical  field  oftred,  and  mast  show  pncCiM 
in  some  of  the  following  exercises :  — 

(a)  Notes  and  digests  of  the  pupil's  reading  outnide  of  the  text-books. 

(ft)  Brief  written  tests  requiring  the  application  to  new  qiiestiona  of  knowledge 
previously  acquired. 

(c)  Parallels  between  historical  characters  or  periods. 

(ef )  Short  studies  of  topics  limited  in  scope,  prepared  outside  of  the  cleetfoom  aad 
illustrated  by  some  reference  to  contemporary  material. 

(^)  Historical  maps  or  charts  showing  explorations,  migrations,  conquests,  territorial 
changes,  or  social  conditions. 

18-16.    Mathematict. 

A  thorough  practical  acquaintance  with  ordinary  Arithmetic  is  assnmed  as  onderiyiag 
all  preparation  in  Mathematics.  Knowledge  of  the  fundamental  principles  of  Arithmetic 
and  careftil  training  in  accurate  computation  with  whole  numbers  and  with  vnlgar  and 
decimal  fractions  form  an  essential  part  of  early  school  work.  But  the  pupil's  thne 
should  not  be  wasted  in  the  solution  by  arithmetic  of  puxxling  problems  which  propady 
belong  to  algebra,  or  in  complicated  and  useless  reductions,  or  in  the  details  ot  commer- 
cial arithmetic.  It  is  desirable  that  some  familiarity  with  algebraic  expreesiont  and 
symbols,  including  the  methods  of  solving  simple  equations,  be  acquired  in  connedioB 
with  the  course  in  Arithmetic. 

Elementary  Mathemaiiet. 

12.    Elementary  Algebra, — Algebra,  through  Quadratic  Equations. 

The  requirement  in  Algebra  includes  the  following  subjects :  factors,  common  divisors 
and  multiples,  fractions,  ratios  and  proportions;  negative  quantities  and  the  interpreta- 
tion of  negative  results ;  the  doctrine  of  exponents ;  radicals  and  equations  involving 
radicals ;  the  binomial  theorem  for  positive  integral  powers  of  the  binomial,  and  the 
extnu'tion  of  roots ;  arithmetical  and  geometrical  progression ;  putting  questions  into 
equations  and  the  reduction  of  equations ;  the  ordinary  methods  of  elimination  and  the 
solution  of  both  numerical  and  literal  equations  of  the  first  and  second  degrees  with  one 
or  more  unknown  quantities  and  of  problems  leading  to  such  equations. 

The  student  should  corer  carefully  the  whole  ground  here  specified,  and  should 
acquire  a  thorough  understanding  not  only  of  the  prH<>ti(;e,  but  of  the  reasons  involved  in 
the  elementary  algebraic  rules;  for  example,  in  the  rulcH  of  multiplication,  of  signs,  and 
of  exponents,  in  the  rules*  for  fractions,  and  in  those  relating  to  the  reduction  and  solution 
of  equations.  lie  should  train  himself  to  praotiral  skill  by  the  ftohition  of  a  large  number 
of  examples,  and  should  learn  to  do  his  work  with  reasonable  quickness,  as  well  as  with 
confidence,  accuracy,  and  clearness.  The  solution  of  fairly  complicated  literal  quadratics, 
the  various  methnda  of  elimination  for  equations  of  the  first  two  degrees,  tlie  putting  of 
problems  in  a  neat  manner  into  equations,  and  the  working  of  the  various  algebnde 
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<^pentioiM  both  for  Integral  and  fractional  expressions  maj  be  mentioned  fw  important 
•nbjects  of  attention.  The  student  should  be  taught  to  arrange  his  work  in  a  clear, 
orderly,  and  compact  fashion. 

The  time  supposed  to  be  deroted  to  the  systematic  study  of  the  requirement  in 
Algebra  is  the  equiyalent  of  a  course  of  three  lessons  a  weeic  through  two  school  years. 

13.  Geometry. — Plane  and  Solid  Geometry,  including  problems  in 
menenration  of  plane  and  solid  figures,  and  original  propositions  in 
Plane  Geometry. 

Geometric  education  should  begin  in  the  kindergarten  or  primary  school,  where  the 
child  should  acquire  familiarity  through  the  senses  with  simple  geometric  forms,  by 
inspecting,  drawing,  modelling,  and  measuring  them,  and  noting  their  more  obvious 
relations.  This  study  should  be  followed,  in  the  grammar  school,  by  systematic  instruc- 
tion in  Concrete  (or  Obserrational)  Geometry,  of  which  geometric  drawing  should  form 
a  part.  Such  instruction  should  include  the  main  facts  of  Plane  and  Solid  Geometry, 
treated  as  matters  of  obserradon,  and  not  as  exercises  in  logical  deduction,  without 
howerer  necessarily  excluding  the  beginnings  of  deductire  proof  as  soon  as  the  pupil 
is  ready  for  them.  Concrete  Geometry  is  beliered  to  have  important  educational  ralue, 
and  to  prepare  an  excellent  foundation  for  the  later  study  of  Formal  Greometry.  It 
belongs,  howerer,  to  the  earlier  stages  of  school  work,  and  should  not  be  pos^>oned 
until  the  time  that  belongs  to  direct  preparation  for  c<^)ege  or  the  scientific  school. 

In  teaching  Formal  Geometry,  stress  should  be  laid  from  the  outset  on  accuracy  of 
statement  and  elegance  of  form,  as  well  as  on  clear  and  strict  reasoning.  As  soon  as 
the  pupil  has  begun  to  acquire  the  art  of  rigorous  demonstration,  his  work  should 
cease  to  be  merely  receptive,  he  should  be  trained  to  devise  constructions  and  demon, 
stradons  for  himself,  and  this  training  should  be  carried  through  the  whole  of  the  work 
in  Plane  Geometry.  Teachers  are  advised,  in  their  selection  of  a  text-book,  to  choose 
one  having  a  clear  tendency  to  call  out  the  pupil's  own  powers  of  thought,  prevent  the 
formation  of  mechanical  habits  of  study,  and  encourage  the  concentration  of  mind  which 
it  is  a  part  of  the  discipline  of  mathematical  study  to  foster.  The  subject  of  Geometry, 
Bot  a  particular  treatise,  is  what  the  pupil  should  be  set  to  learn ;  and  its  simpler  methods 
sukI  conceptions  should  be  made  a  part  of  his  habitual  and  instinctive  thought.  Lastly, 
the  pupil  should  be  stimulated  to  good  work  by  interest  in  the  study  felt  and  exhibited 
by  the  teacher. 

The  requirement  in  Geometry  embraces  the  following  topics :  the  general  properties 
of  plane  rectilinear  figures;  the  circle  and  the  measure  of  angles;  similar  polygons; 
areas;  regular  polygons,  and  the  measure  of  the  circle;  the  relations  of  planes  and  lines 
in  space ;  the  properties  and  measure  ot  prisms,  pyramids,  cylinders,  and  cones ;  tlie 
sphere  and  the  spherical  triangle.  The  propositions  required  under  these  several  heads 
are  those  only  which  are  contained  in  the  older  treatises,  and  which  arc  recognized  as 
oonstitntlngthe  Elements  of  Geometry.  The  examination  docs  not  include  the  additions 
Introduced  into  some  recent  text-books,  although  moMt  of  those  additions  are  in  them- 
selves valuable  for  the  student  who  has  time  and  taste  for  extra  study  in  this  field.  A 
syllabus  of  the  required  propositions  has  been  prepared.  [  This  syllabut  may  be  obta ined^ 
price  10  eente,  at  the  Publication  Office^  2  Univereity  IfalL  Cambridge.] 

The  examination  in  Geometry  also  includes  original  propositions  in  Plane  Geometry, 
based  on  the  propositions  named  in  the  syllabus,  and  problems  in  mensuration  in  both 
Plane  and  Solid  Geometry;  but  excellence  in  bookwork  and  in  excr(*iHC!<  immediately 
Illustrating  bookwork  will  be  allowed  to  offset  in  part  any  lack  of  skill  in  original  work. 

The  time  which  it  Ls  recommended  to  assign  to  the  systematic  study  of  the  require- 
ment In  Formal  Geometry  is  the  equivalent  of  a  course  of  five  lessons  a  week  for  one 
school  y<tar ;  but  it  is  believed  to  be  advisable  to  extend  this  allowance  of  time  over  two 
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IS*.  Pian$  Otowutry. 

The  reqairement  in  Plane  Geometty  U  stated  on  pnget  1-14  of  the  SyUnbiit 
nbore. 

13b.   Solid  Gttmetry. 

ChauTenet's  Qtometryt  Beriied  uid  Abridged  (Philadelphia:  J.  B.  LIpplnooCt  4 
Co.).  Books  VI,  VII»  VIII,  and  IX,  will  serre  to  indicate  the  nature  and  amoont  of  the 
requirement  in  Solid  Oeometrj. 

Advanced  MaiKtwuUia. 

14.  Logttrtihwu  and  Trigonometry,  —  The  theory  of  logarithms  and 

the  ate  of  logarithmic  tables.  —  Plane  trigonometry.  —  The  solution  of 

the  right  spherical  triangle.  —  Applications  to  simple  problems. 

Ko  technical  knowledge  of  the  subjects  of  surrejing  and  narigatlon,  snch,  for 
instance,  as  the  methods  of  parallel  or  middle  latitude  sailing,  will  be  required,  but  such 
terms  as  latitude,  longitude,  angle  of  elevation  or  depression,  bearing,  etc,  should  be 
understood.  At  the  examination,  candidates  are  Aimished  with  four*pIace  tables  belong- 
ing to  the  Uniyersity,  and  are  not  allowed  to  use  their  own  tables.  The  tables  prorided 
are  distributed  before  the  hour  of  examination,  so  that  candidates  may  hare  at  least  an 
hour  for  becoming  acquainted  with  their  arrangement  and  use.  Teachers  who  wish  a  still 
earlier  opportunity  of  seeing  these  tables  should  write  to  the  Corresponding  Secretary  of 
the  Unirersity. 

16.  Advanced  Algebra. 

The  requirement  In  Advanced  Algebra  includes  the  following  subjects : 

(a)  Simultaneous  quadratics  and  equations  solved  like  quadratics;  properties  of 
quadratic  equations;  addition,  subtraction,  multiplication  and  division  of  complex  quan- 
tities; inequalities;  variations;  arithmetical  and  geometrical  progressions;  mathematical 
induction;  simple  probicms  in  choice  and  chance;  continued  finactioni;  ■oales  of 
notation. 

(6)  Determinants,  not  including  the  multiplication  theorem;  simple  applicatiocis  of 
determinanta  to  linear  equations ;  the  solution  of  numerical  equations  of  higher  degree, 
and  so  much  of  the  theory  of  equations  (not  including  multiple  rooU  or  Sturm's  theorem) 
as  is  necensary  for  this  purpose. 

The  topics  included  under  (a)  may  be  treated  briefly.  About  half  the  time  dsroted 
to  the  requiremento  should  be  spent  on  the  topics  included  under  (6). 

16-82.    Physical  Science.* 
Elementary  Phytical  Science. 
16.  Elementary  Physics.  —  A  course  of  study  dealing  with  the  leading 
elementary  facts  and  principles  of  physics,  with  quantitative  laboratory 
work  by  the  pupil. 

The  instruction  given  in  this  course  should  include  qualitative  lecture-room  ezperi- 
montit,  Hnd  should  direct  especial  attention  to  the  illustrations  and  applications  of 
pbysu-al  laws  to  be  found  in  every-day  life.  The  candidate  is  required  to  pass  a 
written  examination,  the  main  object  of  which  will  be  to  determine  how  much  he  has 
profited  by  such  instruction.  This  examination  may  include  numerical  problems.  It 
will  contain  more  questions  than  anyone  candidate  is  expected  to  answer,  in  order  to 
make  allowance  for  a  considerable  diversity  of  instruction  in  different  schools. 

*  For  rules  relating  to  the  time  of  handing  in  note-books  and  to  candidates  examined 
in  June  in  places  where  uo  laboratory  cxumiuation  is  provided,  see  page  296. 
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Vm  iNi|rfI't  labontofy  work  sboold  gire  practlee  in  the  obieiTfttioB  and  expluiAtion 
«f  phyilcal  phenomena,  dome  &milUrity  with  methods  of  meMurement,  and  »ome  train- 
fikg  of  the  hand  and  the  eje  in  tlie  direction  of  precision  and  skill.  It  should  also  be 
regarded  as  a  means  of  fixing  in  the  mind  of  the  pupil  a  considerable  rariety  of  facts  and 
principles.  The  candidate  is  required  to  pass  a  laboratory  examination,  the  main  object 
of  which  will  be  to  determine  how  much  he  has  profited  by  such  a  laboratory  course. 

The  candidate  must  name  as  the  basis  for  his  laboratory  examination  at  least  thirty* 
fire  exercises  selected  from  a  list  of  about  sixty,  described  in  a  publication  issued  by  tlie 
UniTeral^  imder  the  title,  '*  Descriptire  List  of  Slementary  Exercises  in  Physics."  In 
this  list  the  dirisions  are  mechanics  (including  hydrosti^cs),  light,  heat,  sound,  and 
electricity  (with  magnetism) .  Ac  least  ten  of  the  exercises  selected  must  be  in  mechanics. 
Any  one  of  the  four  other  divisions  may  be  omitted  altogether,  but  each  of  the  three 
remaining  dirisions  must  be  represented  by  at  least  three  exercises. 

The  candidate  is  required  to  present  a  note«book  in  which  he  has  recorded  the  steps 
and  the  results  of  his  laboratory  exercises,  and  this  note>book  must  bear  the  endorse* 
ment  of  his  teacher,  certifying  that  the  notes  are  a  true  record  of  the  pupil's  work.  It 
should  contain  an  index  of  the  exercises  which  it  describes.  These  exercises  need  not 
be  Uie  same  as  those  upon  which  the  candidate  presents  himself  for  the  laboratory  exami> 
nation,  but  should  be  cquiralent  to  them  in  amount  and  grade  of  quantitative  work. 

The  note-book  is  required  as  proof  that  the  candidate  has  formed  the  habit  of  keeping 
a  fail  and  intelligible  record  of  laboratory  work  through  an  extended  course  of  expcri* 
ments,  and  that  his  work  has  been  of  such  a  character  as  to  raise  a  presumption  in  favor 
of  his  preparation  for  the  examination.  But  much  greater  weight  will  be  giren  to  tlie 
laboratory  examination  than  to  the  note-book  in  determining  the  candidate's  attainments 
in  physics.  Sxpcrience  has  shown  that  pupils  can  make  the  original  record  of  their 
observations  entirely  presentable,  so  that  copying  will  be  unnecessary,  and  they  should 
in  general  be  required  to  do  so. 

This  course,  if  taken  in  the  last  year  of  tlie  candidate's  preparation,  Is  expected  to 
occupy  in  laboratory  work,  recitations,  and  lectures,  five  of  the  ordinary  school  period*, 
about  fifty  minutes  in  length,  per  week  for  the  whole  year.  With  few  exceptions  exer- 
cises like  those  in  the  Descriptive  List  already  mentioned  can  be  performed  in  a  single 
school  period,  but  for  satisfactory  results  it  will  often  be  necessary  to  repeat  an  exercise. 
Two  periods  per  week  for  the  year  should  be  sufficient  for  the  laboratory  work  proper. 
If  the  course  is  begun  much  earlier  than  the  last  year  of  the  candidate's  preparation,  as 
it  well  may  be,  it  will  require  more  time. 

17.  Chemuiry.  *  —  A  course  of  at  least  sixty  experiments,  performed 
9%  school  by  the  pupil  and  accompanied  with  systematic  instruction  in 
principles  and  their  applications,  in  accordance  with  directions  given 
in  a  pamphlet  entitled  **An  Outline  of  ^qnirements  in  Chemistry," 
iMued  by  the  University  for  ihe  use  of  teachers  only. 

The  candidate  is  required  to  pass  both  a  written  and  a  laboratory  examination.  The 
written  examination  will  test  his  acquaintance  with  the  facts  and  principles  of  Chemistry. 
The  laboratory  examination  will  test  both  his  skill  in  performing  experiments  and  hU 
grasp  of  the  principles  involved  in  them.  The  candidate  is  further  required  to  present  the 
oilginal  note-book  in  which  he  recorded  the  steps  and  results  of  the  experiments  which 
he  performed  at  school,  and  this  note-book  must  bear  the  endorsement  of  his  teacher, 
certifying  that  the  notes  are  a  true  record  of  the  pupil's  work.  It  should  contain  an 
index  of  the  exercises  which  it  describes. 


*  Equivalent  to  Chemistry  B.  The  course  will  be  mainly  an  experimental  course  in 
theoretical  chemistry,  but  there  Mrill  be  experiments  covering  all  branches  of  pure 
ebemisCry. 
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The  noCe.book  it  required  m  proof  that  the  cuKlidtte  hM  formed  the  habit  of  lucpiB^ 
ft  ftall  and  intelligible  record  of  laboratory  work  through  an  extended  conrte  of  czperi- 
mentSi  and  that  his  work  haa  been  of  sach  a  character  as  to  raise  a  presamptlon  in  &Tor 
of  his  preparation  for  the  examination.  But  much  greater  weight  will  be  giren  to  the 
laboratory  examination  than  to  the  note-book  in  determining  the  candidate's  attaitunente 
in  Chemistry. 

18.  Phyttography,  —  A  course  of  study  equiralent  to  that  described  in 
a  pamphlet  entitled  '*An  Outline  of  Requirements  in  Physiography,'* 
issued  by  the  University. 

For  the  form  of  examination  see  note  under  Astronomy,  below. 

19.  Anatomy,  Physiology ,  and  Hygiene.*  —  A  course  of  study  and 
laboratory  work  equiralent  to  that  described  in  a  pamphlet  entitled 
**An  Outline  of  Requiremenu  in  Anatomy,  Physiology,  and  Hygiene,*' 
issued  by  the  University. 

The  candidate  will  be  required  to  pass  both  a  written  and  a  laboratory  eTamlwatJoo, 
The  written  examination  will  test  the  range  and  thoroughness  of  his  knowledge  of  the 
elements  of  Anatomy,  Physiology,  and  Hygiene.  The  laboratory  examination  will  teat 
(a)  his  ability  to  perform  the  experiments  described  in  the  Outline  of  Bequirementa,  and 
(fi)  his  knowledge  of  the  first  aids  to  be  rendered  to  the  ii\}ured. 

At  the  time  of  the  laboratory  examination  the  candidate  must  present  the  original  note. 
book  containing  (with  dates)  the  notes  and  drawings  he  haa  made  In  the  course  of  hia 
laboratory  work,  and  bearing  the  endorsement  of  his  teacher,  certifying  that  the  book  la 
a  true  record  of  the  pupil's  own  observations  and  experiments.  An  index  of  aabjecta 
should  be  appended. 

Advanced  Phyncal  Science. 

90.  Advanced  Physice.f 

The  University  does  not  prescribe  the  experiments  to  be  performed  by  those  offering 
this  subject  for  admission.  The  work  should,  however,  be  of  advanced  grade,  almoat 
whoUy  quantitative,  and  conducted  with  apparatus,  not  necessarily  elaborate,  yet  caps* 
blc,  if  carefully  handled,  of  yielding  results  of  such  accuracy  as  to  warrant  the  con* 
sideration  of  somewhat  nalnute  error.  For  example,  the  balance  used  in  wei^dng 
should  be  so  delicate  as  to  justify  corrections  for  the  buoyancy  of  the  air  on  the  weigfata 
and  CD  the  body  weighed,  and,  in  the  determination  of  specific  gravity,  for  the  tempera- 
ture of  the  water.  The  results  should  be  discussed  with  reference  to  their  precision  and 
to  the  number  of  significant  figures.  There  should  be  about  sixty  experiments  well  dis- 
tributed through  the  range  of  general  physics.  If  the  student  has  devoted  a  considerable 
amount  of  time  in  the  elementary  course  to  experiment«  in  heat,  that  dlrislon  of  physics 
may  be  here  omitted.  The  laboratory  work  can  be  performed  properly  only  in  periods 
of  considerable  length,  two  to  four  hours,  for  example. 

Instruction  by  lectures  or  text-books  and  work  in  problems  should  be  a  part  of  the 
course. 

The  candidate  will  be  required  to  pasn  both  a  laboratory  and  a  written  examination, 
lie  should  so  thoroughly  undertitand  the  work  which  he  lia^  performed  as  not  to  be  con- 
taaed  in  the  laboratory  examination  by  unfamiliar  forms  of  apparatus. 

The  laboratory  note-book  will  receive  careful  Attention  at  the  time  of  the  examination. 
It  muitt  contain  a  certificate  from  the  teacher  that  it  i»  u  true  record  of  the  candidate's 
work. 


*  Equivalent  to  the  first  half  of  Hygiene  1. 

t  Equivalent  to,  but  not  necessarily  identical  with.  Physics  C 
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Sl«  Meteorology.  —  A  conne  of  obserrationml  stadj  eqairalent  to  that 
described  in  a  pamphlet  entitled  **An  Outline  of  Requirements  in  Meteor- 
ology,*' issued  by  the  University. 

This  counc  requires  »  knowledge  of  Elementary  Physics.  (For  the  form  of  exami- 
nmtioa  see  under  Astronomy,  below.) 


Attronomy,  —  A  coarse  of  obserrational  stndy  equiTalent  to  that 
described  in  a  pamphlet   entitled    **An    Outline    of  Requirements   in 
Astronomy,'*  issued  by  the  University. 
This  coarse  requires  %  knowledge  of  Geometry. 

In  Physiography,  Meteorology,  and  Astronomy,  the  candidate  will  be  required  to 
take  both  a  written  and  a  laboratory  or  practical  examination.  The  written  examina- 
tion may  test  his  understanding  of  obsenrational  methods  appropriate  to  the  subject,  but 
will  call  chiefly  for  a  knowledge  of  ilMsts  and  principles.  The  laboratory  or  practical 
examination  will  test  his  skill  in  obeenration  as  well  as  his  grasp  of  principles.  This 
examination  can  be  taken  in  Cambridge  only;  for  those  who  are  examined  elsewhere  in 
June,  it  will  bo  postponed  to  September. 

The  laboratory  examination  in  Physiography  may  include  the  description,  exphuia- 
tion,  and  comparison  ot  geographical  features  shewn  in  photographs,  maps,  and  models. 
The  laboratory  examination  in  Meteorology  may  include  the  use  of  instruments,  the 
diacnssion  of  observations,  and  the  construction  and  interpretation  of  weather  maps  and 
climatic  charts.  The  practical  examination  in  A)(tronomy  may  call  for  an  ability  to 
nsake  simple  naked-eye  and  instrumental  observations,  and  to  establish  the  simpler 
generalisations  of  astronomy  by  discussion  of  these  observations. 

The  candidate  in  these  subjects  will  be  required  to  present,  at  the  time  of  the  labora- 
tory or  practical  examination,  the  original  note-book  in  which  he  recorded,  with  dates, 
the  steps  and  results  of  the  observations  which  he  made  at  school.  This  book  must 
bear  the  endorsement  of  his  teacher,  certifying  ihat  the  notes  are  a  true  record  of  the 
pnpirs  work.  An  index  of  subjects  should  be  appended.  The  note-book  is  required  as 
proof  that  the  candidate  has  formed  the  habit  of  keeping  a  ftdl  and  intelligible  record  ol 
his  work  through  an  extended  conne  of  observational  study,  and  that  his  work  has 
been  of  a  satisfactory  character;  but  greater  weight  will  be  given  to  the  practical  or 
laboratory  examination  than  to  the  notebook  in  determining  the  candidate's  attainments. 


The  following  Mtudies  may  he  presented  by  candidates  for  admission 
to  the  Lawrence  Scientific  School :  — 

23,  94.    Botany  and  Zoology. 

23*  Botany.  —  A  course  of  study  and  laboratory  work  equivalent  to 
that  indicated  in  an  *'  Outline  of  Requirements  in  Botany,"  issued  by 
the  University.  The  course  should  extend  through  at  least  half  of  a 
school  year,  with  five  lessons  a  week.  The  laboratory  work  is  to  be 
directed  especially  to  the  external  anatomy  and  the  activities  of  our 
common  plants. 

94*  Zoology.  —  A  course  of  study  and  laboratory  work  equivalent  to 
that  described  in  a  pamphlet  entitled  **  An  Outline  of  Requirements  in 
Zoology,'*  issued  by  the  University.  The  course  should  extend  through 
at  least  half  of  a  school  year,  with  five  lessons  a  week,  and  should  include 
the  laboratory  study  of  at  least  ten  types  of  animals,  with  special  refer- 
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ence  to  their  external  anatomy  and  their  activities.  These  types  are 
to  be  selected  in  accordance  with  directions  to  be  g^ven  in  the  paroptilet 
named. 

In  Botany  and  in  Zodloey  tlir  oiin<li<Ut«  will  be  rcquire<l  to  pa^f  both  a  written  and  a 
laboraton*  examination.  Tlio  wntt<-n  exaiiunation  will  te«t  the  ranire  and  thomujrhnoM 
of  bin  kuowlodKe  of  the  «nl),i<><*t.  The  lulioraton*  examination  will  te«t  bi«  «kill  in 
obMTvation  and  experimentation,  ami  his  ability  to  apply  name^  properly  to  tlie  parts'  nf 
tbe  ortfiiniHinft  Htudieil.* 

At  tbe  time  of  the  laboratory  examination  the  eandidate  mu*t  present  the  original  note- 
book rontainiiifr  (with  date!*  thr  note**  and  drawiii)r<*  he  Iihh  mude  in  the  course  of  hi « 
laboratory  wr)rk,  and  bearini;  the  endorHomeiit  of  hi<*  te:i<'hcr,  eertifying  that  the  book  i.« 
a  tiue  roeord  of  the  pupil'i*  own  ob«ervationR  and  experiment^*.  An  index  of  aubjeeCf 
abould  be  appended. 

85-28.    Shopwork.t 

A  course  of  instruction  in  the  uac  of  tools  and  in  the  ordinary  processes 
employed  in  the  working  of  wood  or  metal,  equivalent  to  that  described  in 
a  pamphlet  entitled  *'  An  Outline  of  Requirements  in  Shopwork,'*  issued 
by  the  University.  The  course  may  embrace  one  or  more  of  the  follow- 
ing divisions :  — 

25.  Wood-working  ;  27.    Chipping,  Filing^  and  Fitting ; 

26.  BlcLcktmithing ;  28.    Machine-tool  Work. 

The  candidate  vaunt  be  familiar  with  the  namcR,  construction,  and  operiition  of  the 
tools  commonly  u^ed  in  these  processes,  and  will  be  expected  to  read  ordinary  mechani- 
cal drawinga  and  to  make  freehand  skctchcfi  of  articles  which  are  to  be  produced  in  the 
workshop. 

The  candidate  is  required  to  pass  both  a  written  and  a  laboratory  examination.*  The 
written  examination  will  test  his  knowledge  of  tools  and  mechanical  procease*,  and  of 
the  properties  of  materials  of  common  \i»e  in  construction.  He  will  be  expected  to  »how 
fiiuiilisirity  with  approved  methods  for  simple  work  in  the  branch  in  which  he  pre9ent» 
liimself  for  examination,  and  to  write  an  intelligible  description  of  those  methods,  illos- 
tniteii  by  such  sketches  as  may  be  neceasary  to  make  them  clear.  The  laborafeofy 
examination  will  test  the  candidate's  skill  in  the  use  of  tools.  He  will  receive  the 
materials  and  specifications  for  a  piece  of  work,  and  will  be  expected  to  select  his  tools, 
preparing  them  for  use  if  necessary,  and  to  demonstrate  satisfactorily  his  knowledge 
and  skill. 

Ever>'  candidate  is  further  required  to  present  the  original  note-book  in  which  he 
entered  the  descriptions  and  sket<-hes  of  the  work  he  performed  at  school;  Siid  with  this 
he  may  present,  as  evidence  of  his  skill  in  the  workshop,  the  models  made  by  him  at 
school.  Both  the  note-book  and  the  models  mu<«t  Ik;  accompanied  by  the  endorsement  of 
his  teacher,  certifying  that  the  book  is  a  true  record,  and  that  the  models  are  specimens, 
of  the  pupil's  own  work.  * 

29,  30,  31.    Drawing.: 

A  course  of  drawing,  in  either  or  both  of  the  following  branches 
equivalent  to  that  described  in  an  "  Outline  of  Requirements  in  Draw- 
ing," issued  by  the  University  :  — 

*  For  rules  relating  to  laboratory  examinations  and  note-books,  see  page  M. 

t  Each  of  the  courses  numbered  25-28  is  to  be  equivalent  to  a  halJr*coarse  in  the 
Lawrence  Scientific  Srhool. 

X  Each  of  the  courses  numbered  29  and  30  is  to  be  equivalent  to  a  half-conrM  in  the 
Lawrence  Scientific  School. 
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89«   Freehand  Drawing, — The  representation  of  simple  objects,  in 

itlifiA   nnri    mth    ahailinir 


outline  and  with  shading 


Accaracy  of  delineation,  correctness  of  proportion,  and  irood  quality  of  line  are  desired 
rather  than  any  attempt  at  elaboration.  The  aim  should  bo  to  express  as  much  as  pos- 
sible with  the  fewest  lines.  The  examination  will  consist  of  tlic  drnwinfr.  first,  of  a  group 
of  geometrical  solids,  and,  second,  of  either  a  simple  piece  of  miioliinery  or  a  simple 
piece  of  architectural  ornament  (such  as  a  Greek  anthemion),  as  the  candidate  may  elect. 
Every  candidate  is  further  required  to  present  a  set  of  plates  or  drawiniers  prepared  by 
him  at  school,  sufficient  to  demonstrate  his  understanding  of  the  subject  and  his  famili* 
arity  with  instrument*,  including  the  use  of  the  right-line  pen ;  and  these  drawings  must 
be  accompanied  by  the  certificate  of  his  teacher  stating  that  they  are  the  pupil's  own 
work. 

30«  Projections.  —  The  projection  in  plan  and  elevation  of  geometrical 
figares  and  of  simple  parts  of  architectural  subjects  or  machinery. 

The  examination  will  test  the  candidate's  knowledge  of  principles  and  methods. 
"Eyery  candidate  is  expected  to  bring  to  the  examination  the  ordinary  drawing  instru- 
ments and  lead-pencils;  drawing-board  and  paper  will  be  supplied.  Every  candidate 
is  farther  required  to  present  a  set  of  plates  or  drawings  prepared  by  him  at  school, 
«afficient  to  demonstrate  his  understanding  of  the  subject  and  his  familiarity  with 
instmments,  including  the  use  ot  the  right-line  pen;  and  these  drawings  must  be 
accompanied  by  the  certificate  of  his  teacher  stating  that  they  are  the  pupil's  own  work. 

31«  Arehtiectural  Zh-avring.  —  Elementary  shades,  shadows,  and  per- 
spective. Thorough  study  of  the  forms  of  the  Tuscan,  the  Greek  Doric, 
the  Ionic,  and  the  Corinthian  orders. 

This  cottiae  requires  a  knowledge  of  Projections. 

Hie  candidate  will  be  required  to  pass  a  written  and  a  drawing-room  examination. 
The  written  examination  will  test  his  knowledge  of  the  principles  of  shades,  shadows 
mnd  perspective,  and  his  understanding  of  the  simple  forms  of  the  orders  and  their 
mouldiiigs.  In  the  drawing-room  examination  the  candidate  will  be  required  to  draw 
from  description  in  plan  and  elevation  a  simple  architectural  composition  (such  as  a 
doorwa}')  involving  the  use  of  an  order.  The  drawing  will  be  made  in  pencil  with  cast 
shadows  in  wash. 

3S,  33.    Government  and  Economics. 

32«  OivU  Oovemment.  —  Civil  Government  in  the  United  States 
(national,  state,  and  local) ;  its  constitution,  organization,  and  actual 
working. 

The  candidate  will  be  expected  to  show,  on  examination,  such  general  knowledge  of 
the  field  as  may  be  acquired  from  the  study  of  a  good  text-book  of  not  less  than  three 
hundred  pages,  supplemented  by  collateral  reading,  and  discussion.  Tlie  examiuiition 
wiU  caU  for  the  application  of  constitutional  and  political  principles  to  concrete  facts  or 
cases,  and  for  proof  that  the  candidate  has  thought  for  himself  about  the  subject  as  well 
aa  read  about  it. 

For  preparation  in  this  subject,  a  course  of  study  equivalent  to  at  least  three  lessons  a 
week  for  one  year  will  be  necessary. 

33*   Eeanomics:  — 

The  candidate  will  be  expected  to  show,  on  examination,  a  knowledge  of  the  leading 
facts  and  princinles  of  Economics,  including  such  subject*  as  division  of  labor,  the  factors 
(»f  production,  the  laws  of  diminishing  returns,  demand  and  supply,  value  and  price, 
wages,  interest,  rent  and  profits,  credit,  and  international  trade.  For  this  part  of  the 
slodj  one  of  the  better  grade  of  manuals  In  current  use  will  serve  as  a  basis,  but  It  must 
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be  supplemented  with  collateral  readlnir*  discoBsioD,  aed  practical  ezercuea.  In  addition 
to  the  »tndy  of  principles,  the  student  will  be  expected  to  have  acquired  a  fair  knowledge 
of  elementary  banking  operations,  and  of  the  banking  and  monetary  history  of  the  United 
States  since  1860. 

For  preparation  in  this  subject,  a  course  of  study  equivalent  to  at  least  three  lessons  a 
week  for  one  year  will  be  necessary. 

Examination  Papbrs. 

A  set  of  recent  examination  papers  will  be  sent  free  on  application  to 
the  Secretary,  No.  16  University  Hall.  Separate  papers  may  be  had  in 
quantities  of  not  less  than  six  copies  of  any  one  paper  (not  one  each  of 
six  different  papers)  at  ten  cents  a  dozen  on  application  to  the  Publication 
Agent  of  the  University,  No.  2  University  Hall. 


TIMES  AND  PLACES  OF  EXAMINATION.* 

Two  regular  examinations  for  admission  to  the  First-Year  Class  of  the 
Lawrence  Scientific  School  are  held  each  year, — the  June  examination, 
at  the  beginning  of  the  summer  vacation,  and  the  September  examination, 
before  the  beginning  of  the  academic  year  in  the  autumn. 

June  Examinations. 

In  1902,  the  June  examinations  were  held  on  Monday^  Tttesda/y^ 
Wednesday y  Thursday^  Friday^  and  Saturday^  June  23,  24,  26,  26^ 
27,  and  28. 

The  examinations  were  held  in  the  following  places :  — 
Cambridge,  in  Sever  Hall. 
Andover,  in  the  rooms  of  Phillips  Academy. 
Milton,  in  the  rooms  of  Milton  Academy. 
Oroion,  in  the  rooms  of  Groton  School. 
Souihborough,  in  the  rooms  of  St.  Mark's  School. 
Worcester,  in  the  room^  of  the  English  High  Schoel. 
Springfield,  in  the  rooms  of  the  Springfield  High  School. 
Fall  River,  in  the  Durfee  High  School  Building. 
South  Byfield,  in  the  rooms  of  Dummer  Academy. 
Exeter,  N,  H. ,  in  the  rooms  of  Phillips  Exeter  Academy. 
Concord,  N.H.,  in  the  rooms  of  St.  Paul's  School. 
Portland,  Me.,  in  the  rooms  of  the  Portland  High  School. 
Pomfret  Centre,  Conn. ,  in  the  rooms  of  the  Pomf ret  School. 
Washington,  Conn.,  in  the  rooms  of  the  Gunnery  School. 
New  York,  N.  Y.,  in  the  lecture-room  of  the  Young  Men's  Christian 
Association,  Twenty-third  Street,  corner  of  Fourth  Avenue. 

*  For  information  concerning  the  times  and  places  of  examination  in  1908,  address 
the  Secretary,  10  University  Hall,  Cambridge. 
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Oarden  CHy^  N.  F.,  in  the  rooms  of  St.  Paul's  Cathedral  School. 

Albany,  N,  F.,  in  the  rooms  of  the  Young  Men's  Christian  Association. 

Buffalo,  JVIF.,  in  the  High  School  Building,  comer  of  Court  and 
Franklin  Streets. 

Morristown  N.J.j  in  the  rooms  of  the  Morristown  School. 

Pkxladelphia,  Pa,,  in  the  rooms  of  the  Young  Men's  Christian  Asso- 
ciation Building,  comer  of  Fifteenth  and  Chestnut  Streets. 

Pottstown,  Pa,,  in  the  rooms  of  the  Hill  School. 

IHilsburg,  Pa.,  in  the  rooms  of  Shady  Side  Academy. 

Washington,  D,C.,  in  the  rooms  of  the  Central  High  School. 

LowUvUU,  Ky.,  in  the  rooms  of  the  Young  Men's  Christian  Asso- 
ciation, comer  of  Fourth  Avenue  and  Broadway. 

Lima,  Ind.,  in  the  rooms  of  the  Howe  School. 

Miltcaukee,  Wis,,  in  the  rooms  of  the  East  Division  High  School. 

Cleveland,  O. ,  in  the  Central  High  School  Building. 

Cincinnati,  O,,  in  the  rooms  of  the  Young  Men's  Christian  Association. 

Toungstown,  O.,  in  the  rooms  of  the  Rayen  School. 

Chicago,  HI.,  in  the  rooms  of  the  Young  Men's  Christian  Association, 
153  La  Salle  Street. 

St.  Paul,  Minn.,  in  the  rooms  of  St.  Paul  Academy,  155  Western 
Avenue. 

St.  Louis f  Mo.,  in  the  rooms  of  the  Board  of  Education,  9th  and  Locust 
Streets. 

Denver,  Col,,  in  the  rooms  of  the  Denver  High  School  (District  No.  1), 
comer  of  Nineteenth  and  Stout  Streets. 

San  Francisco,  Cal.,  in  the  rooms  of  the  Mechanics'  Institute,  81 
Post  Street 

Belmont,  Cal.,  in  the  rooms  of  the  Belmont  School. 

Portland,  Oregon,  in  the  lecture-room  of  the  Portland  Library. 

Bonn,  Oermany,  at  the  Hotel  Kley. 

Honolulu,  Hawaii, 

The  University  will  ordinarily  conduct  the  admission  examinations  in 
June  in  any  school  or  city  where  a  sufficient  number  of  candidates  shall 
present  themselves  for  examination ;  provided  that  the  school  or  city  be 
not  within  easy  reach  of  one  of  the  regular  places  of  examination.  Ap- 
plications for  examinations  in  June,  in  schools  or  cities  not  named  above, 
should  be  made  to  the  Secretary  of  the  Faculty  of  Arts  and  Sciences  as 
early  as  AprH  1, 

September  Examinations. 

The  September,  1902,  ezamincUions  will  be  held,  in  Cambridge  only, 
on  Monday,  Tuesday,  Wednesday,  Thursday,  Friday,  and  Saturday, 
September  15, 16, 17, 18,  19,  and  20. 
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Order  of  Sxamiiutioiis. 
Monday  t  September  15. 

8-9.  All  candidates  meet  the  officer  in  charge  of  the  ezaminationf. 

9-10.  Elementary  Physics.  2-34.    Plane  Geometry. 

lOi-12.  Elementary  French.  2-4.     Geometry. 

12^1  i.  Solid  Geometry.  44-6.     Elementary  German. 

Tuesday,  September  16. 

8-9.     Physiography.  H-H-    Elementary  EngUfh  (a). 

9i-10i.    Chemistry.  4-6.     Advanced  Latin. 

101-121 .     Elementary  Latin. 

Wednesday  t  September  27. 

8-9.     Logarithms  and  Trigo-  14-64.  Advanced  French, 

nometry.  4-6.  Advanced  Greek. 

94-101.     Elementary  Algebra.  4-5.  Economics. 

II-I24.     Elementary  History.  5-6.  Civil  Government. 

Thursday y  September  18. 

8-9.     Meteorology.  li-S}.     Advanced  German. 

94-114-     Elementary  Greek.  4-6.     Advanced  History. 

114-124*     Advanced  Algebra. 

Friday y  September  19. 

8-9.     Wood-working.  114-124.  Chipping,  Filing,  and 

9-10.     Blacksmithing.  Fitting. 

104-114.     Machine-tool  Work.  14-24.  Advanced  Physics. 

3-6.  English  (6). 

Saturday  y  September  20. 

8-9.     Zoology.  11|-12|.  Anatomy, Physiology,and 

94-IO4.     Astronomy.  Hygiene. 

104-114.     Botany.  14-34-  Projections. 

34-64*  Freehand  Drawing. 

Laboratory  Examinations. 

A  candidate  who  is  examined  in  any  study  in  which  a  laboratory  exam- 
ination is  held  will  hand  in  his  laboratory  note-book  at  the  hour  of  the 
laboratory  examination.  Laboratory  note-books  will  be  deposited,  after 
examination,  in  the  College  office,  where  they  will  be  kept  for  a  reason- 
able time,  subject  to  the  order  of  the  owners. 


A  candidate  examined  in  June  at  any  place  where  a  laboratory  exam- 
ination ia  not  provided  will  be  required  to  take  such  an  examination  in 
Cambridge  in  the  antamn,  but  if  he  passes  the  written  examination  in 
June  and  presents  a  satisfactory  note-book,  the  subject  will  be  temporarily 
counted  in  his  favor  in  determining  the  question  of  his  admission  to  the 
School.  Similarly  a  Preliminary  Candidate  is  allowed  to  postpone  his 
laboratory  examination  until  September  of  the  year  in  which  he  enters 
the  School. 

Appointments  for  laboratory  examinations  will  be  made  when  the  can- 
didates meet  the  officer  in  charge  of  the  examinations. 

In  June,  classes  from  schools  near  Cambridge  may,  by  special  arrange- 
ment, take  the  laboratory  examinations  in  Physics  and  Chemistry  on 
earlier  days. 

Examinations  in  Freehand  Drawing,  in  Projections,  and  in  Architectural 
Drawing,  are  held  in  Cambridge  only. 

Good  English. 

Clear  and  idiomatic  English  is  expected  in  all  examination  papers  and 
note-books  written  by  candidates  for  admission.  Teachers  are  requested 
to  insist  on  good  English,  not  only  in  translations,  but  in  every  exercise 
in  which  the  pupil  has  occasion  to  write  or  to  speak  English. 

Examinations  in  English  A^  German  A,  anix  French  A. 

In  1902,  the  examination  in  English  A  will  be  held  in  accordance  with 
the  programme  g^ven  below.  This  examination,  formerly  held  in  Cam- 
bridge only,  is  now  held,  in  June,  at  all  the  places  named  on  pages  64,  65. 

Friday,  September  19, 
S-6  P.M.     English  A, 

The  examinations  in  German  A  and  French  A  correspond  to  the  admis- 
sion examinations  in  Elementary  German  and  French  and  are  held  on 
Monday,  September  15, 

Examinations  in  Elective  Studies. 

Examinations  in  prescribed  and  elective  studies  that  are  not  equivalent 
to  advanced  admission  studies  are  held  only  in  the  first  fortnight  of  the 
academic  year  and  only  at  Cambridge.  Written  notice  of  intention  to  take 
these  examinations  must  be  in  the  hands  of  the  Secretary  of  the  Faculty 
of  Arts  and  Sciences  not  later  than  September  10,  The  examinations  in 
such  elective  studies  as  correspond  to  advanced  admission  studies  (see 
p.  46)  are  identical  with  the  examinations  in  the  latter,  and  must  be  taken 
at  the  same  times  and  places. 
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OPTIONAL  SXAMINATIONS  FOR  ADVAHGBD  8TAHDIH6. 

Anticipation  of  Prescribed  Studies. 

In  addition  to  the  examinations  required  for  admission  to  the  Scientiflc 
School,  optional  examinations  are  provided  for  such  candidates  as  have 
extenfied  their  studies  beyond  the  requirements. 

I.  A  candidate  may  present  himself  for  examination  in  any  of  the 
Advanced  Studies  not  offered  by  him  for  admission,  and  thua  qualify 
himself  to  pursue  more  advanced  courses  in  those  subjects  in  the  School. 

II.  A  candidate  may  present  himself  for  additional  examinations  in 
courses  which  are  of  such  a  character  that  they  may  properly  be  anticipated 
by  examination. 

The  examinations  in  prescribed  first-year  English  and  in  courses  which 
correspond  to  Advanced  Admission  Studies  may  be  taken  either  in  June 
or  in  September,  or  partly  in  June  and  partly  in  September. 

The  examinations  in  other  studies  are  held  in  the  autumn  only.  Written 
notice  of  intention  to  take  these  examinations  must  be  in  the  hands  of  the 
Secretary  of  the  Faculty  of  Arts  nnd  Sciences  not  later  than  September  10, 

A  student  who  has  anticipated  any  of  the  studies  of  the  first-year  by 
means  of  the  optional  examinations  may  substitute  in  place  thereof  any 
prescribed  or  elective  courses  which  he  is  qualified  to  pursue. 

Examinations  for  advanced  standing  arc  held  in  such  courses  only  as  are 
intended  primarily  for  undergraduates ;  and,  among  these,  in  such  only  as 
may  reasonably  be  anticipated  by  examination.  No  laboratory  course,  no 
course  in  composition  or  discussion,  and  no  other  course  in  which  an 
examination  is  obviously  an  inadequate  test  may  be  oflTered. 

Szamination  in  Prescribed  First-year  English. 

Composition :  A.  S.  Hill's  Principles  of  Rhetoric  (edition  1896)  ;  Prac- 
tice in  writing.  —  Literature :  Swift's  Battle  of  the  Books  and  Gulliver's 
Travels;  Defoe's  Robinson  Crusoe  (Part  I)  ;  The  Sir  Roger  de  Coverley 
Papers  in  the  Spectator ;  Pope's  Rape  of  the  Lock,  Epistle  to  Arbnthnot, 
and  Iliad  I,  VI,  XXII ;  The  lives  of  Swift,  Defoe,  and  Pope  in  the  English 
Men  of  Letters  Series;  Thackeray's  English  Humourists  and  Henry 
Esmond.     (This  examination  will  be  withdrawn  after  1903.) 
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REGULATIONS  CONCERNING  STUDIES. 

The  Courses  of  Instruction  named  in  the  Annual  Announcement 
(called  '•Elective  Pamphlet")  are  provided  by  the  Faculty  of  Arts  and 
Sciences  for  all  the  students  under  its  charge,  whether  registered  in 
Harvard  College,  in  the  Lawrence  Scientific  School,  or  in  the  Graduate 
School;  and  a  student  in  either  of  these  schools  makes  his  choice  of 
studies  according  to  the  regulations  of  the  School  to  which  he  belongs. 

A  student  in  regular  standing  in  the  Lawrence  Scientific  School  may 
obtain  admission  to  a  course  offered  in  any  other  school  of  the  University 
by  presenting  to  the  Dean  of  that  school  an  application,  on  an  official 
blank,  certified  by  the  Dean  of  the  Lawrence  Scientific  School,  and  by 
giving  satisfactory  evidence  of  qualification  for  the  course  to  the  instruc- 
tor who  conducts  it. 

No  student  is  admitted  to  any  course  offered  by  the  Faculty  of  Arts 
and  Sciences,  unless  he  has  fulfilled  all  the  requirements  for  that  course 
as  stated  in  the  Announcement^  or  otherwise  satisfies  the  instructor  ihai 
he  is  prepared  to  pursue  it. 

Every  student  must  make  his  election  so  as  to  avoid  confiict  between 
the  hours  appointed  for  recitations  or  examinations  in  the  courses  which 
he  chooses.  No  student  will  be  examined  in  two  courses  of  the  same 
examinadon  group,  excepting  half-courses  not  given  in  the  same  half- 
year,  and  a  few  courses  specially  mentioned  in  the  Announcement. 

The  courses  for  Undergraduates  and  Graduates  are,  under  certain 
limitations  which  are  named  in  notes  attached  to  the  courses  in  the 
Announcement,  open  to  any  properly  qualified  student.  But  no  starred  (i*) 
coarse  may  be  taken  by  any  student  without  the  previous  consent  of  the 
instructor. 

JVb  Scientific  student  is  admitted  to  any  course  primarily  for  Grad- 
uates except  on  the  written  recommendation  of  the  instructor.  The 
Courses  of  Research  and  Seminary  Courses  may  not  be  taken  by  any 
student  without  the  previous  consent  of  the  instructor;  and  an  under- 
graduate may  not  take  in  one  year  more  than  one  Course  of  Research  or 
Seminary  Course. 

Extra  Studies. 

A  student  who  wishes,  without  assuming  all  the  responsibilities  of  a 
regular  study,  to  attend  the  instruction  in  any  course,  may  do  so  on 
obtaining  leave  of  the  instructor;  but  no  record  will  be  kept  of  his 
attendance,  and  he  will  receive  no  credit  in  the  College  books  for  work 
done  in  the  course.    A  course  so  taken  is  called  an  £xtra  Study. 


70 


Defldenciet. 

A  ttadent  whose  record  is  deficient  at  the  beginning  of  any  year  is 
expected  to  pnrsue  during  that  year  such  stadies,  in  addition  to  those 
otherwise  required,  as  may  be  necessary  to  make  up  the  deficiency,  or 
such  part  of  the  deficiency  as  the  Administrative  Board  of  the  lAwrence 
Scientific  School  may  determine,  in  accordance  with  the  Regulations; 
and  these  studies  will  be  treated  in  all  respects  as  part  of  his  regular 
work. 

A  student  wishing  to  make  up  a  deficiency  in  a  prescribed  course  by 
passing  the  mtdryear  and  final  examinations  in  that  course  must  obtain 
the  consent  of  the  Administratiye  Board  of  the  School,  and  must  give 
the  Recorder  notice  before  December  20  of  his  intention  to  take  the 
examinations. 

GRADES  OF  SCHOLARSHIP. 

The  standing  of  every  student  in  each  of  his  courses  is  expressed,  on 
the  completion  of  the  course,  according  to  his  proficiency,  by  one  of  five 
grades,  designated  respectively  by  the  letters  A,  B,  C,  />,  E. 

Grade  A  denotes  that  the  student  has  passed  the  course  with  high  die- 
Unction  ;  grade  B  denotes  distinction ;  grade  C  denotes  that  the  student 
has  satisfactorily  passed  the  course ;  grade  D  denotes  that  the  student  has 
barely  passed  the  course ;  and  grade  E  denotes  failure  to  fulfil  the 
requirements  of  the  course. 

At  the  close  of  each  academic  year,  a  list  of  the  courses  given  in  that 
year  under  the  authority  of  the  Faculty  of  Arts  and  Sciences,  and  of  all 
students  who  have  attained  Grade  A  or  Grade  B  in  any  of  those  courses, 
is  printed ;  the  names  for  each  of  the  two  grades  being  arranged,  for  each 
course,  in  alphabetical  order.  This  list  is  sent  to  the  father  or  guardian 
of  every  student  in  the  Lawrence  Scientific  School,  and  may  be  obtained 
by  other  persons,  on  application.  The  complete  record  of  each  students 
work  (including  notice  of  failure  in  any  course)  is  sent,  at  the  same  time, 
to  his  father  or  guardian,  or  to  the  student  himself. 

Every  student  is  required  to  satisfy  the  instructor  in  each  of  his  courses, 
in  such  way  and  at  such  times  as  the  instructor  may  determine,  that  he  is 
performing  the  work  of  the  course  in  a  systematic  manner.  The  instructor 
will  provide  tests,  with  sufficient  frequency  to  give  effect  to  this  regulation, 
and  will  at  once  report  to  the  Secretary  the  names  of  students  who  have  not 
satisfied  liim  that  they  are  doing  their  work  systematically. 

Any  instructor,  with  the  approval  of  the  Dean  of  the  Lawrence  Scientific 
School,  may  at  any  time  exclude  from  his  course  a  student  who  in  his 
judgment  has  neglected  the  work  of  the  course.     Such  exclusion  shall  be 
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reported  to  the  Administratiye  Board  of  the  School  at  its  next  meeting. 
A  student  who  has  been  excluded  from  any  course  maj  be  required  to 
place  himself  under  the  direction  of  a  person  approved  bj  the  Dean  of 
the  School. 

DS6RSSS  IN  SCISNCS. 

Degrees  and  Residence. 

All  degrees  bestowed  by  the  University  are  awarded  by  vote  of  the 
President  and  Fellows  of  Harvard  College,  with  the  consent  of  the  Board 
of  Overseers,  and  are  publicly  conferred  by  the  President  on  Commence- 
ment Day. 

The  ordinary  degrees,  Bachelor  of  Science,  Master  of  Science,  and 
Doctor  of  Science,  etc.,  are  awarded  to  students  recommended  for  those 
degrees  by  the  Faculty  of  Arts  and  Sciences. 

The  Statutes  of  the  University  require  that  no  person  shall  be  recom- 
mended for  any  of  the  ordinary  degrees,  except  after  thorough  public 
examination,  and  a  residence  at  the  University  for  at  least  one  year. 

No  year  is  counted  to  a  student  by  the  Faculty  of  Arts  and  Sciences  as 
a  full  year  of  study  towards  a  degree  which  is  not  devoted  to  studies 
approved  by  the  Faculty,  or  under  its  authority,  as  suitable  and  sufficient 
to  be  so  counted. 

Conditions  of  Candidacy. 

In  order  to  become  a  candidate  for  the  degree  of  Bachelor  of  Science 
the  student  must  have  been  admitted  to  regular  standing  in  the  Lawrence 
Scientific  School  in  one  of  the  several  four-year  programmes  of  courses 
leading  to  that  degree,  and  must  have  been  registered  as  a  candidate  for 
the  degree  for  at  least  one  academic  year  (see  p.  72). 

Special  students  are  not  regarded  as  candidates  for  a  degree. 

Any  Bachelor  of  Science  of  Harvard  University  is  qualified  to  become 
a  candidate  for  the  degree  of  Master  of  Science  or  Doctor  of  Science. 
But  the  requirements  of  residence  and  study  for  those  degrees  must  also 
be  fulfilled. 

A  student  in  the  Graduate  School,  or  intending  to  enter  it,  not  a  Bachelor 
of  Science  of  Harvard  University,  who  wishes  to  become  a  candidate 
for  the  degree  of  Master  of  Science  or  Doctor  of  Science  must  make 
an  application  to  the  Committee  on  Admission  from  other  Scientific 
Schools  and  Colleges,  to  be  accepted  as  qualified  for  candidacy  or  to  learn 
the  conditions  on  which  he  may  be  so  accepted.  Application  should 
be  made  by  filling  out  a  blank  which  may  be  obtained  from  the  Secretary 
of  the  School.  It  should  be  accompanied  by  catalogues  or  calendars 
of  the  colleges  or  other  institutions  of  advanced  grade  at  which  the 
student  has  previously  studied,  which   must  be  marked  so  as  to  show 
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clearly  hie  course  of  studv  there ;  and  also  bv  certificate!  of  his  tcholar- 
ship  at  such  institutions.  The  ('uinmittee  will  take  into  accoont,  at 
its  discretion,  extra  studies  pursued  by  the  applicant,  studies  pursued 
by  him  since  graduation,  teaching  of  advanced  grade,  and  professional 
study.  Early  application  to  the  (Committee  is  recommended,  in  order 
that  the  student  may  have  time  to  conform  his  plans  of  study  to  such 
conditions  as  the  Committee  may  impose.     See  p.  42. 

DS6RSS  OF  BACHELOR  OF  SCISNCB. 

In  order  to  be  recommended  for  the  degree  of  Bachelor  of  Science,  a 
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student  must  have  been  registered  in  the  Lawrence  Scientific  School  as  a 
candidate  for  that  degree  at  least  one  academic  year,  and  must  have 
fulfilled  the  requirements  for  the  degree  in  one  of  the  programmes  of 
study  organized  in  this  school. 

The  degree  of  Bachelor  of  Science  with  distinction  is  conferred  in  three 
grades  :  summa  cum  lattde,  magna  cum  laude,  and  cum  laude. 

The  grade  of  the  degree  and  the  programme  of  study  for  which  the 
degree  is  given  are  specified  in  the  diploma. 

Graduation  in  Three  Years. 

If  a  student  has  anticipated  studies  amounting  to  a  substantial  portion 
of  the  work  of  the  First-Year,  and  desires  to  fulfil  the  requirements  for  the 
degree  in  three  years,  he  may  ap^^iy  to  the  Administrative  Board  for  leave 
so  to  do,  specifying  in  his  application  the  manner  in  which  he  proposes 
to  arrange  his  studies  for  that  purpose.  The  Administrative  Board  will 
decide  on  such  applications  according  to  the  circumstances  in  each  case. 

Honors. 

Students  in  the  Scientific  School  may  be  candidates  for  Honors  i«t  gradu- 
ation on  the  same  terms  as  students  in  Harvard  College.  See  Univeriity 
Catalogue,  1001-02,  p.  443. 

GRADUATION   BOTH  IN  ARTS  AND  IN   SCIENCE. 

Students  who  wish  to  take  the  degree  of  Bachelor  of  Science  in  addition 
to  the  degree  of  Bachelor  of  Arts  may  register  in  the  Lawrence  Scientific 
School  after  their  third  year  in  Harvard  College  (or  after  the  satisfactory 
completion  of  fourteen  courses  (*oimting  towanis  the  degree  of  Bachelor 
of  Arts).  They  will  l>e  recommended  for  the  degree  of  Bachelor  of  Arts 
on  the  satisfactory  completion  of  the  required  number  of  courses  counting 
towards  that  degree,  and  for  the  degree  of  Biichelor  of  Science  after 
completing  the  roquiremfnts  in  one  of  the  programmes  of  study  in  the 
Scientific  School. 
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It  is  denzmble  tiuU  stodenU  who  contemplate  takiiig  their  degrees  in 
this  way  seek  adrice  in  the  selection  of  their  studies  while  registered  in 
Harrard  College.,  in  order  tiiat  ther  maj  enter  the  Scientific  School  follj 
prepared  for  the  required  work. 

DS6KXX  OF  KASTES  OP  SOBHCB. 

The  requirement  for  the  degree  of  Mastek  or  Sciexce.  for  a  Bachelor 
of  Science  of  Harrard  UniyersitT,  or  for  a  Bachelor  of  Arts  of  Harrard 
Unirersity  whose  studies  for  his  degree  woold  hare  qualified  him  to  take 
a  degree  of  Bachelor  of  Science,  or  for  anj  other  student  who  has 
been  accepted,  without  special  conditions,  as  qualified  for  candidacy  for 
the  degree  on  the  ground  of  his  prerions  studies,  is  at  least  a  full  year 
of  residence  and  study  i«  Ihe  Graduate  School,  derated  to  advanced  work 
in  Mcience  approved  by  sotne  Dirision  of  the  Faculty  as  affording  suitable 
preparation  for  the  degree  and  completed  with  high  credit.  In  every  case 
the  candidate  must  have  satisfied  the  IHrision  under  which  he  wishes  to 
work  that  he  is  qualified  by  his  prerious  training  to  enter  on  the  proposed 
course  of  study,  which  must  form  a  consistent  plan,  with  a  definite  aim  in 
riew,  and  while  not  necessarily  Ijring  wholly  within  one  department  or 
field,  must  be  of  such  character  that  it  can  properly  be  referred  to  a  single 
Dinsion  of  the  Faculty.  The  Dirisions  in  which  the  deg^ree  may  be 
obtained  are  those  of  Mathematics,  Engineering,  Physics,  Chemistry, 
Biology,  Geology,  and  American  Archaeology  and  Ethnology. 

The  AdministratiTe  Board  of  the  Graduate  School  has  general  charge 
of  the  requirements  for  the  degree  of  Master  of  Science.  Applications 
for  approval  of  courses  of  study  offered  for  the  degree  of  Master  of 
Science  should  be  placed  in  the  hands  of  the  Dean  of  the  Graduate 
School  as  early  as  possible  in  the  year,  and  no  such  applications  will  be 
receiyed  after  the  thirtieth  day  of  April. 

DS6KXX  OF  DOCTOR  OF  SCIENCE. 

For  the  degree  of  Doctor  of  Science,  three  years  of  scientific  study, 
approved  as  affording  suitable  preparation  for  the  degree  by  the  proper 
Divisional  Committee  on  Honors  and  Higher  Degrees, — at  least  one  of 
these  years  being  spent  in  residence  at  this  University,  —  are  required 
of  students  already  qualified  for  candidacy  for  the  degree.  A  student 
who  holds  the  two  degrees  of  Bachelor  of  Arts  and  Bachelor  of  Science 
from  Harvard  Universitv  is  excused  from  one  of  the  three  vears  of  studv 
required  for  the  degree  of  Doctor  of  Science. 

For  other  regulations  concerning  candidacy  for  the  degree  of  Doctor 
of  Science,  see  the  University  Catalogue. 


FELLOWSHIPS,   SCHOLARSHIPS,   AND   PRIZES. 


FELLOWSHIPS. 


Graduates  of  the  Scientiiic  School  may  be  appointed  to  the  Paricer 
FellowBhips,  the  John  Thornton  Kirkland  Fellowship,  the  Morgan  Fellow- 
ships, and  the  John  Tyndall  Scholarship. 

Students  in  the  Scientific  School  may  also  be  appointed  to  the  Kirkland 
Fellowship  and  Tyndall  Scholarship,  and,  if  graduates  of  Harvard  College, 
to  any  of  the  above  Fellowships  or  to  the  Harris  Fellowship.  For  foil 
information,  see  University  Catalogue^  1901-02,  pp.  470  et  seq. 

Nelson  Robinson  Jr.  TraTelling  Fellowship  in  Architecture. 

The  President  and  Fellows  of  Harvard  College  have  established  from 
the  Nelson  Uobinson  Jr.  Memorial  Fund  the  Nelson  Robinson  Jr.  Travel- 
ing Fellowship  in  Architecture,  of  the  annual  value  of  $1000,  to  be  held 
for  one  year,  and  to  be  awarded  annually  until  further  notice. 

By  vote  of  the  Corporation  the  holder  of  the  Fellowship  must  not  be 
more  than  twenty-six  years  old  at  the  time  of  his  appointment. 

The  Fellowship  is  open  for  competition  to  Bachelors  of  Science  in  Archi- 
tecture of  Harvard  University  who  have  taken  the  degree  with  diMtinttion 
or  who  have  completed  with  distinction  a  year  of  graduate  study  in  archi- 
tecture at  the  University. 

The  selection  among  those  admitted  to  candidacy  will  be  made  as  the 
result  of  a  competitive  examination  in  the  history  of  architecture  and  in 
design,  to  be  held  in  Cambridge  in  the  month  of  April  of  each  year. 

In  the  history  of  architecture  each  candidate  will  be  examined  on  a 
special  period  to  be  selected  by  him  in  advance.  Candidates  must  send 
notice  of  their  choice  of  a  period  to  the  Professor  of  Architecture  at  least 
thirty  days  before  the  time  set  for  the  examination. 

In  the  examination  in  design  candidates  will  be  required  to  present 
themselves  at  a  specified  time  and  place,  when  a  problem  will  be  proposed 
to  them  and  they  will  have  eight  hours  for  the  preliminary  sketches.  These 
will  be  retained  by  the  Department  of  .Architecture  for  comparison  with 
the  final  drawings.  During  the  making  of  the  preliminary  sketches  can- 
didates will  be  under  the  supervision  of  an  instructor  of  the  Department. 
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No  pertons  other  than  the  candidates,  and  officers  of  the  University,  will 
be  permitted  in  the  examination  room  daring  an  examination.  Candidates 
will  be  given  three  weeks  in  which  to  prepare  the  final  drawings,  and 
will  be  required  to  present  with  them  a  written  statement  that  they  have 
been  prepared  without  aid,  direct  or  indirect,  from  other  persons.  The 
facilities  of  the  Department  will  be  free  to  candidates  daring  the '  time 
of  preparation  of  the  final  drawings. 

Applications  mast  be  sent  to  the  Chairman  of  the  Committee  on  Fellow- 
ships and  other  Aids  for  Graduate  Students  before  the  first  day  of  January 
of  the  year  in  which  the  candidates  expect  to  present  themselves  for 
examination. 

The  candidate  who  receives  the  Fellowship  will  be  required  to  spend  at 
least  one  year  in  travel  and  study  in  Europe  under  the  general  direction  of 
the  Professor  of  Architecture.  He  will  be  required  to  submit  monthly 
reports  of  his  progress,  and  to  send  at  the  end  of  each  half-year  a  measured 
drawing  of  some  monument  of  architecture,  the  selection  of  which  must  have 
been  approve  »by  the  Department.  He  will  also  be  required  to  make, 
daring  his  stay  in  Europe,  a  special  study  of  a  single  building  or  group  of 
buildings,  and  on  his  return  must  present  a  written  essay  illustrated  by 
drawings,  embodying  the  results  of  this  study. 

The  award  will  be  made  on  the  nomination  of  the  Department  of  Archi- 
tectore  acting  in  cooperation  with  the  architect  members  of  the  Committee 
on  Fine  Arts  and  Architecture  appointed  by  the  Board  of  Overseers. 

Applications  for  the  Travelling  Fellowship  for  1903-^4  must  he  filed 
before  January  i,  1903. 

Withdrawal  of  the  Austin  Fellowship  in  Architecture. 

In  view  of  the  establishment  of  the  Nelson  Robinson  Jr.  Travelling 
Fellowship  in  Architecture  the  Austin  Fellowship  in  Architecture  is 
withdrawn. 

Austin  Resident  Scholarships  in  Architectnre. 

The  President  and  Fellows  of  Harvard  College  have  established  two 
Austin  Besident  Scholarships  in  Architecture,  each  with  an  income  of  three 
hundred  dollars,  setting  apart  for  this  purpose  a  portion  of  the  income 
Teceived  by  the  University  under  the  will  of  the  late  Edward  Austin. 
These  Scholarships  are  open  to  Bachelors  of  Science  in  Architecture  of 
Harvard  University  who  wish  to  spend  a  year  in  advanced  study  in  archi- 
tectnre at  the  University.  They  will  be  awarded  by  the  President  and 
Fellows  on  the  nomination  of  the  Faculty  of  Arts  and  Sciences. 
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Anfltin  KafidMit  SchoUnhip  in  Landscape  ArchitMtim. 

The  Preiident  and  Fellowg  have  also  establiihed  from  the  Auttin  Fund 
one  Auiitin  Resident  Scholarship  in  landscape  Architecture,  of  the  annual 
Talne  of  three  hundred  dollars,  which  is  open  to  Bachelors  of  Science  in 
Landscape  Architecture  for  advanced  study  in  this  subject  on  the  aame 
terms  as  the  Scholarship  in  Architecture. 

Applications  for  these  Resident  Scholarships  must  be  in  the  handa  of  the 
Chairman  of  the  Committee  on  Fellowships  not  later  than  March  15th  of 
each  year. 

SCHOLARSHIPS. 

The  scholarships  are  restricted  to  resident  students.  Appointments  are 
made  by  the  President  and  Fellows  of  Harvard  College,  on  nomination 
by  the  Faculty  of  Arts  and  Sciences. 

Applications  from  students  in  the  Lawrence  Scientific  School  should  be 
filed  with  the  Secretary  of  the  School  on  or  before  Jun€  7. 

Scholarships  are  awarded  at  the  beginning  of  each  academic  year  to 
meritorious  students  standing  in  need  of  such  assistance. 

Payment  of  Income. 

To  resident  holders  of  fellowships  and  scholarships  having  stipeoda 
the  income  thereof  is  payable  at  the  Bursar's  Office,  two-thirds  February 
21  f  and  the  remainder  one  week  before  Commencement;  but  the  income 
will  be  first  applied  to  the  settlement  of  any  College  term-bills  issued  and 
unpaid,  and  any  balance  then  remaining  will  be  paid  in  money. 

The  income  of  non-resident  fellowships,  having  stipends,  is  payable 
quarterly  in  advance  by  drafts  ^ent  from  the  Bursar's  Office  September  2, 
December  1,  March  1,  and  June  1.  The  first  payment  of  the  year  is  due 
September  1  for  the  quarter  ending  Novemt>er  30 ;  but  to  any  holder  of  m 
fellowship  who  is  going  abroad  to  study,  the  income  for  six  months  to 
March  1  in  the  first  year  of  his  appointment  will  be  paid  at  his  request  on 
or  before  September  1.  No  remittance  M-ill  be  made  to  the  holder  of  m 
fellowship  for  any  quarter  until  there  is  received  from  him  at  the  Bursar's 
Office  the  address  to  which  he  desires  to  have  it  sent,  unless  he  requests 
in  writing  that  all  remittances  be  sent  to  a  stated  address  until  he  gires 
notice  of  a  change.  ; 

The  Francis  Hathaway  Ciimmings  Scholarship  (G.  S.,  L.  S.  S.y 
and  B.) ;  with  an  income  of  two  hundred  dollars.  Founded  in  1898,  with 
a  principal  of  five  thousand  dollars,  by  Charles  A.  Cumminos  and 
Maik.akkt  K.  Ci'MMiNds,  in  memory  of  their  son,  Francis  Hathaway 
Cummings,  of  the  Class  of  1895.     The  income  of  this  scholarship  is  <<  to 
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be  used  for  the  benefit  of  Btudents  of  proyed  merit  who  hold  the  degree 
of  Bachelor  of  Arts  from  Harvard  College,  who  need  assiBtance,  and  who 
'vrish  to  pursue,  either  in  the  Graduate  School,  the  Lawrence  Scientific 
School  or  the  Bussej  Institution  a  course  of  study  in  Applied  Botany  or 
in  such  other  branches  of  the  University  teaching  as  will  best  prepare 
them  for  the  profession  of  Landscape  Gardener,  or  for  the  efficient 
practice  of  Horticulture,  Arboriculture  or  Forestry/* 

The  Joseph  Eveleth  Scholarships  (H.  C.  and  L.  S.  S.);  with  an 
income  of  two  hundred  dollars  each.  Founded  from  the  residuary 
bequest,  received  in  1896,  of  thirty-seven  thousand  eight  hundred  and 
ninety-seven  dollars  and  fourteen  cents,  made  by  Joseph  Eveleth,  of 
Boston  and  Watertown,  SherifF  of  Suffolk  Coanty  from  1840  to  1855 
except  in  1853;  **  for  aiding  deserving  and  indigent  young  men  in  ob- 
taining an  education  in  said  College  or  any  of  the  schools  connected 
therewith."  Eight  scholarships  have  been  established  on  this  founda- 
tion, of  which  three  are  assigned  to  the  Lawrence  Scientific  School; 
three  to  the  Medical  School;  and  two  to  Special  Students  in  Harvard 
College. 

The  Hilton  Scholarships  (H.  C.  and  L.  S.  S.) ;  with  an  income  of 
two  hundred  and  twenty-five  dollars  each.  Founded  in  1897,  from  a 
bequest  of  William  Hiltoic.  Four  scholarships  exist  on  this  founda- 
tion ;  of  which  one  is  assign^ed  to  Harvard  College,  one  to  the  Lawrence 
Scientific  School,  and  two  to  the  Medical  School. 

The  Heknen  Jennings  Scholarship  (L.  S.  S.)  ;  with  an  income  of 
four  hundred  dollars.  Founded  in  1898,  with  a  principal  of  ten  thousand 
and  seventy-two  dollars  and  forty  cents,  by  Hennen  Jennings,  a  graduate 
of  the  Lawrence  Scientific  School  in  the  Class  of  1877.  The  full  yearly 
interest  of  this  fund  is  to  be  used  for  one  scholarship,  and  is  not  to  be 
given  *'  merely  as  a  charity  to  mediocre  ability,'*  or  to  "  students  whose 
own  private  means  are  sufficient  for  all  their  requirements." 

Lawrence  Scientific  School  Association  Scholarship  (L.  S.  S.)  ; 
one  with  an  annual  income  of  one  hundred  and  fifty  dollars,  founded  in 
1902  by  the  Lawrence  Scientific  School  Association.  Open  to  all  regular 
students  in  the  Lawrence  Scientific  School.  It  may  be  awarded,  if  the 
Administrative  Board  of  the  School  approves,  for  the  assistance  of  a 
student  in  his  summer  Scientific  studies,  although  he  holds  another 
Bcholarship  during  the  academic  year. 

The  Normal  School  Scholarships  (L.  S.  S.)  :  not  exceeding  four 
mt  any  one  time,  with  an  income  of  one  hundred  and  fifty  dollars  each. 
Maintained  by  the  University,  under  a  vote  of  the  President  and  Fel- 


78 

lows  passed  March  8,  1880,  for  the  benefit  of  students  in  the  Lawrence 
Scientific  School  who  are  graduates  of  reputable  Normal  Schools  in  the 
United  States. 

The  UiriTERsiTT  Scholarships  (L.  S.  S.  and  0.  S.)  ;  with  an  income 
of  one  hundred  and  fifty  dollars  each.  Maintained  by  rote  of  the 
President  and  Fellows  of  Harvard  College;  eight  being  assigned  to 
the  Lawrence  Scientific  School,  and  ten  being  assigned  to  the  Graduate 
School. 

PRIZES. 

Students  in  the  Lawrence  Scientific  School  may  compete  for  the  Bow- 
doin,  Dante,  Sales,  and  Sumner  Prizes.  For  full  information  in  regaid 
to  them  see  University  Catalogue^  1901-02,  p.  460  et  stq. 


OTHER  SOURCES  OF  AID. 


LOAN-FUNDS. 

In  additaon  to  the  BcholsrBhip«,  which  are  enumerated  in  the  preceding 
section  the  follovring  funds  have  been  established. 

Corporation  Loan  Fund.  By  vote  of  the  President  and  Fellows  of 
Harrard  College  a  sum,  varying  in  amount  from  year  to  year,  is  placed  in 
the  hands  of  the  Dean  of  the  School  to  be  loaned  to  meritorious  students 
who  need  such  aid  in  the  payment  of  their  school  expenses. 

The  Edward  Austin  Fund.  In  1899,  the  sum  of  four  hundred  and 
twenty-five  thousand  dollars  was  received  by  the  College  in  the  settlement 
of  the  bequest  of  five  hundred  thousand  dollars,  made  by  Edward  Austin, 
who  gave  Austin  Hall  to  the  Law  School,  the  income  thereof  to  be  paid 
to  *'  needy,  meritorious  students  and  teachers  to  assist  them  in  payment  of 
their  studies.'*  In  1900  W.  A.  Wadsworth  and  Herbert  Wadsworth  gave 
twenty-five  thousand  dollars  to  be  added  to  this  fund.  Two  thousand 
dollars  from  the  income  of  this  fund  is  loaned  to  students  in  the  Lawrence 
Scientific  School. 

Stuart  Wadsworth  Wheeler  Fund.  In  1898,  Mrs.  Susan  Wheeler 
gave  to  the  College  as  a  memorial  to  her  son,  Stuart  Wadsworth  Wheeler, 
a  former  student  in  the  University  and  a  soldier  in  the  Spanish  War,  five 
thousand  dollars  *^  towards  the  fund  for  helping  poor  students.**  The 
income  of  this  fund  has  been  placed  by  the  Corporation  at  the  disposition 
of  the  Dean  of  the  Lawrence  Scientific  School,  to  whom  application 
should  be  made. 

OPPORTUNITIES  FOR  EARNING  MONEY. 

« 

Opportunities  frequently  present  themselves  by  which  students  who  need 
to  increase  their  income  may  obtain,  in  term-time  or  in  vacation,  employ- 
ment of  various  kinds,  such  as  typewriting,  stenography,  canvassing,  office 
work,  newspaper  work,  singing,  and,  after  the  first  year,  private  tutoring. 
Students  who  wish  to  be  regarded  as  applicantn  for  such  employment 
should  register  their  names,  with  a  statement  of  their  qualifications  and 
of  the  kind  of  work  they  desire,  with  the  Chairman  of  the  Appointments 
Cfymmittety  No.  9,  University  Hall. 


FEES   AND   EXPENSES. 


TUITION-FEES. 

The  annual  tuition-fee  for  every  student  in  regular  standing  in  the 
Lawrence  Scientific  School  is  one  hundred  and  fifty  dollars.  The  same 
fee  is  charged  to  Special  Students  doing  full  work.  Laboratory  fees 
must  be  paid  in  addition  to  the  tuition-fee  by  students  who  take  laboratory 
courses. 

A  student  paying  this  fee  is  entitled  to  all  the  general  pririleges  of 
membership  in  the  Uniyersity.  He  has  the  right  to  take  any  courses  for 
which  he  is  qualified,  given  under  the  authority  of  the  Faculty  of  Arts  and 
Sciences ;  but  in  laboratory  courses  he  must  pay  certain  additional  fees, 
named  below.  He  has  also  the  right  of  free  admission,  provided  he  is 
properly  qualified,  to  any  of  the  instruction  and  the  examinations  given 
in  any  department  of  the  University ;  except  exercises  carried  on  in 
special  laboratories.  To  obtain  admission  to  instruction  given  in  a 
department  not  under  the  charge  of  the  Faculty  of  Arts  and  Sciences, 
a  Scientific  student  should  apply  to  the  Secretary  of  the  Scientific  School 
for  a  certificate  to  be  presented  to  the  Dean  of  the  department  in  which 
the  desired  instruction  is  given. 

The  first  third  of  the  academic  year  begins  with  the  academic  year, 
and  ends  December  31.  The  second  third  begins  January  1  and  ends 
March  31.     The  last  third  begins  April  1  and  ends  at  Commencement. 

A  student  who  enters  the  University  after  the  beginning  of  the  academic 
year  is  charged  for  instruction  from  the  beginning  of  the  third  in  which 
he  enters.  One  who  withdraws  during  the  year  is  charged  to  the  end  of 
the  third  in  which  he  leaves,  if  before  that  time  he  gives  written  notice  of 
his  withdrawal  to  the  Dean  of  the  department  in  which  he  is  registered,  or 
to  the  Recorder ;  otherwise  he  is  charged  to  the  end  of  the  third  in  which 
such  written  notice  is  given. 

Deduction  from  the  full  tuition-fee  of  one  hundred  and  fifty  dollars  a 
year  is  made  for  properly  notified  absence,  as  follows :  for  absence  for 
three  consecutive  months,  thirty  dollars ;  for  absence  during  the  whole 
year,  not  including  the  mid-year  and  final  examinations,  or  either  of  them, 
one  hundred  dollars.  A  student  who  claims  a  deduction,  on  the  ground 
of  absence,  must  present  at  the  Bursar's  office   a   certificate   from  the 
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Recorder  aa  to  the  fact  and  duration  of  his  absence;  and  in  order  to 
obtain  such  a  certificate,  he  must  have  given  preyious  notice  of  his 
intended  absence  to  the  Recorder. 

A  fee  of  three  dollars  is  charged  for  the  second  and  each  subsequent 
examination  for  removing  a  condition. 

Fees  for  Single  Conrses. 

Special  Students  maj  pay  fees  for  the  courses  which  thej  take,  instead 
of  paying  the  full  tuition  fee  of  a  student  in  regular  standing.  But  a 
student  paying  less  than  one  hundred  and  fifty  dollars  is  not  allowed  to  be 
the  holder  of  a  fellowship  or  scholarship,  or  to  count  the  year  as  a  full 
year  of  study  for  a  degree,  or  to  claim  admission  to  instruction  or 
examination  in  another  department  of  the  Uniyersity. 

The  fees  for  single  courses  are  as  follows :  — 

For  any  Course  of  Instruction,  not  a  Laboratory  Course  or  Course  of 
Research,  and  for  any  Laboratoiy  Course  designed  **  primarily  for  Under- 
graduates ;  **  forty-five  dollars  for  a  full  course,  twenty-five  dollars  for  a 
half -course. 

For  a  Laboratory  Course  designed  "  primarily  for  Graduates  **  or  **  for 
Undergraduates  and  Graduates,"  one  hundred  and  fifty  dollars. 

For  a  Course  of  Research,  such  amount,  not  less  than  forty-five  dollars^ 
as  shall  represent  the  weight  of  the  course  in  the  student's  plan  of  work. 

In  all  other  cases  the  fee  is  computed  at  the  rate  of  fifteen  dollars  for 
an  howr  a  week  of  instruction  during  the  academic  year,  up  to  one  hun- 
dred  and  fifty  dollars. 

In  no  case  shall  the  tuition-fee  for  the  year  be  less  than  thirty  dollars 
or  more  than  one  hundred  and  fifty  dollars. 

No  deduction  for  absence  or  withdrawal  is  made  from  the  fees  for 
single  courses.  A  student  who  attends  a  Course  of  Instruction  for  only 
a  part  of  the  year  must  pay  the  whole  fee  for  such  course.  But  a  student 
who  is  liable  for  the  full  tuition-fee  of  one  hundred  and  fifty  dollars  a 
year  is  entitled  to  the  same  remission  as  a  student  in  regular  standing. 

Gradnjitioii  Fee. 

A  graduation  fee  of  twenty  dollars  is  charged  to  all  students  taking  the 
degree  of  8.B.,  who  have  incurred  fewer  than  four  years*  full  tuition  fees 
as  members  of  the  Scientific  School.  In  the  application  of  this  rule,  no 
stodent  will  be  considered  a  member  of  more  than  one  department  at  the 
same  time. 

Laboratory  Fees. 

Every  student  who  takes  a  Laboratory  Course  must  pay,  in  addition  to 
his  toition-fee,  the  special  fees  pertaining  to  such  course.     For  each 
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Laboratorj  Coarse  in  Phjrics,  the  fee  is  ten  dollars,  which  coren  aU 
charges.  For  study  in  the  Chemical  and  Mineralogical  laboratories, 
there  is  a  general  fee,  which  varies  from /re  dollars  to  Ikirhf-tix  doUars, 
according  to  the  nature  and  amount  of  the  work  undertaken,  and  also  an 
IndiTidual  fee  for  the  use  of  materials  in  special  investigations  and  for 
hreakage,  and  in  payment  of  fines  for  violation  of  the  laboratory  regula- 
tions. For  courses  in  Mining  and  Metallurgy  the  fees  vary  from  ten 
JoUa  rs  to  forty  dollars.  For  Laboratory  Courses  in  Psychology,  Engineer- 
ing (except  Shopwork),  Botany,  Zoolog}*,  and  Geology,  the  fee  is  fire 
dollars^  which  covers  all  charges.  The  fee  for  each  course  in  Hygiene  is 
ten  dollars.  For  instruction  and  the  use  of  the  workshops  in  the  Rindge 
Manual  Training  School,  the  fee  is  seven  and  one  half  dollars  for  each 
of  the  Shopwork  courses,  Engineering  10a,  10&,  lOr,  and  lOe. 

BONDS. 

Every  Student  in  the  Lawrence  Scientific  School  must  file  with  the 
Bursar  a  bond  in  the  sum  of  two  hundred  dollars^  signed  by  two  bonds- 
men, one  of  whom  must  be  a  citizen  of  the  United  States,  or  by  a  surety 
company  duly  qualified  to  do  business  in  Massachusetts,  as  security  for 
the  payment  of  College  bills;  or  he  may  deposit  with  the  Bursar  four 
hundred  dollars  in  money  or  in  United  States  bonds,  for  the  same  pur- 
pose ;  or  he  may  deposit //ify  dollars  as  security,  and  pay  Iiis  tuition-fees 
in  aivance  as  follows  :  —  one  third  on  or  before  October  J,  one  third  on 
or  before  January  1.  and  one  third  on  or  before  April  1.  Money 
deposited  as  security  is  not  returnable  until  after  the  issue  of  the  second 
term  bill,  one  week  before  Commencement. 

5^**  Every  student  in  any  department  of  the  University  who  occupies  a 
College  room  or  boards  at  Memorial  Hall  or  Randall  Hall  must  file  a 
bond  for  four  hundred  dollars,  or  must  in  advance,  and  in  addition  to 
his  tuition-fees,  pay  the  full  year's  rent  of  his  room,  and  make  a  deposit 
as  security  for  the  payment  of  his  board  at  the  rate  of  five  dollars  a  week. 

No  officer  or  student  of  the  University  is  accepted  as  a  bondsman. 

BILLS. 

The  first  term-bill,  containing  two-thirds  of  the  annual  charges,  is  issued 
February  1 ;  and  must  be  paid  on  or  before  February  21. 

The  second  term-bill,  containing  tlie  remaining  third  of  the  annual 
charges,  is  issued  one  M*eek  before  Commencement ;  and  must  be  paid  by 
a  candidate  for  a  degree  at  least  o?ie  day  before  Commencement,  and  by 
other  students  on  or  before  October  10. 

When  a  student  withdraws  from  the  University,  his  whole  bill  becomes 
payable  at  once. 
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The  following  table  exhibits  four  scales  of  annnal  ezpenditnre :  — 

Low.  Moderate.  Liberal.     Very  liberal. 

Tuition $150  $150  $150  $150 

Boom  (one-half)    ....      30  50  100  200 

Famiture  (annual  average)    10  15  25  50 

Board  (89  weeks)  .   ...    117  160  160  890 

Fuel  and  light 11  15  80  45 

Sundries _40  _60  WO  200 

Total $858  $450  $565         $1035 

The  above  estimates  do  not  include  laboratory  charges,  books  and 
stationery,  clothing,  washing,  membership  of  societies,  subscriptions,  ser- 
rice,  and  the  expenses  of  the  long  racation ;  some  of  which  are  luxuries, 
and  all  of  which  yary  with  the  means  and  habits  of  the  individual  student. 
The  exceptionally  strong  and  capable  student  can,  without  injury  to  him- 
self, reduce  his  necessary  expenses  below  the  lowest  estimate  presented 
in  the  above  table,  which  may  be  regarded  as  a  fair  one  for  a  student  of 
ordinary  constitution  and  power  of  self-command.  Information  regarding 
rooms  in  College  buildings  may  be  obtained  after  April  6,  upon  applica- 
tion to  the  Bursar.  During  the  course  of  the  summer  a  list  of  available 
rooms  outside  the  College  buildings  may  be  obtained  from  the  Secretary 
or  at  the  Publication  Office. 

A  committee  of  officers  and  students  have  charge  of  some  hundred  sets 
of  chamber  and  study  furniture  which  are  rented  at  low  rates. 

Members  of  any  department  of  the  University  can  board  at  cost  by 
joining  the  Association  which  uses  the  great  dining-room  of  Memorial 
Hall,  but  the  total  membership  is  necessarily  limited  to  about  1100.  The 
cost  of  board  to  the  members  of  this  Association  is  expected  not  to  exceed 
$4.15  a  week.  Applications  for  seats  for  the  year  1902-03  should  be 
made  before  September  15,  1902,  to  the  Auditor  of  the  Dining  Association, 
Memorial  Hall.     The  Hall  opens  on  the  last  Wednesday  in  September. 

Upwards  of  eight  hundred  members  of  the  various  departments  of  the 
University  are  admitted  annually  to  the  Randall  Hall  Association,  a 
cooperative  organization  having  quarters  adjoining  the  College  Yard. 
Simple  articles  of  food  are  furnished  to  order  at  cost,  making  it  possible 
to  board  at  this  Association  for  from  $2.50  to  $3.00  a  week.  The  annual 
fees  of  the  Association  are  low.  Application  should  be  made  early  to  the 
Secretary  of  the  Randall  Hall  Association. 

The  Harvard  Cooperative  Society  is  another  organization  for  reducing 
expenses.  At  the  store  of  the  Society,  clothing,  books,  stationery,  wood, 
coal,  etc.,  can  be  purchased  at  reduced  prices. 
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ASSIONIEBNT  OF  COIXXGS  ROOMS  FOR  ZQOa-^. 

Students  liTing  in  Colle^  buildings,  who  intend  to  be  students  in  any 
department  of  the  University  during  the  academic  year  1903-03,  and 
wish  to  engage  for  that  year  the  rooms  which  they  now  occupy,  must 
sign  new  room-agreements  and  leave  them  at  the  Bursar's  office  between 
March  21  and  March  81  inclusive. 

A  list  of  all  the  College  rooms  not  engaged  for  1902-08,  except  rooms 
in  Wadsworth  House,  and  a  few  rooms  in  Holyoke  House,  with  blank 
forms  of  application,  will  be  ready  for  delivery  at  the  Bursar's  office 
April  7.  Applications  for  these  rooms  may  be  made  on  or  before  May  2 
by  those  who  intend  to  be  students  in  the  University  during  the  year 
1902-08.  But  rooms  in  Holworthy  Hall  will  be  assigned  by  preference 
to  applicants  who  are  members  of  the  classes  of  1903,  1904,  or  1905,  in 
the  College;  and  rooms  in  Hollis,  Stoughton,  Thayer,  Weld,  Qrays  and 
Matthews  will  be  assigned  by  preference  to  members  and  graduates  of  the 
College  and  of  the  Scientific  School,  and  to  applicants  who  intend  to  enter 
either  of  those  departments  as  Undergraduates  during  the  summer  of  1902. 
Applications  which  are  not  made  on  the  printed  blanks,  and  applications 
from  those  who  have  already  engaged  College  rooms  for  1902-03,  will  not 
be  considered.  The  assignment  of  rooms  will  be  made  by  lot  May  5,  and 
the  result  of  the  allotment  will  be  announced  May  6. 

Lists  of  the  rooms  to  be  let  May  5,  descriptive  lists  of  rooms,  blank  appli* 
cations  and  bonds  will  be  sent  after  April  7  to  those  intending  to  enter  the 
University  in  the  summer  of  1902  who  send  their  names  and  addresses  to 
the  Bursar  for  that  purpose.  The  application  will  contain  a  certificate  to  be 
signed  by  the  instructor  of  the  applicant  stating  that  the  applicant  intends 
to  enter  the  University  in  the  summer  of  1902,  and  specifying  the  depart- 
ment he  intends  to  enter,  and  the  examinations  (June  or  September)  at  which 
he  will  apply  for  admission.  The  bond  for  $400  must  be  executed  by  two 
sufficient  bondsmen  or  by  a  surety  company  duly  qualified  to  do  business 
in  Massachusetts,  and  will  hold  them  for  the  full  year's  rent  of  any  one  of 
the  rooms  applied  for  which  may  be  assigned  to  the  applicant  between  ^e 
date  of  the  execution  of  the  bond  and  the  fifth  day  of  October,  1902,  unless 
the  applicant  is  rejected  at  the  June  examinations  without  permission  to 
take  the  examinations  in  September ;  and  in  that  case  the  bondsmen  will 
be  held  for  one  quarter  of  the  full  year's  rent.  But  the  bondsmen  will  not 
be  held  for  any  payment  of  rent  if  the  Bursar  lets  the  room  to  some  other 
member  of  the  University  in  accordance  with  the  established  rules. 

In  the  assignment  of  a  room  with  two  bedrooms,*  preference  will  b% 
given  to  an  application  signed  by  two  students  who  will  occupy  the  room 
together.    If  two  students,  neither  of  whom  has  a  room  standing  in  hia 

•  In  Holyoke  House,  roonui  5, 16, 27,  and  38  only,  will  be  subject  to  this  praferanoe. 
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name  for  1903-03,  intend  to  occupy  a  room  together  and  both  sign  one 
application,  thia  application  will  be  given  two  chances  in  the  allotment  and 
any  room  drawn  will  be  assigned  to  tlie  two  applicants.  But  if  in  any  case 
one  of  two  applicants  to  whom  a  room  has  been  assigned  is  not  admitted  to 
College  at  the  examination  specified  by  the  instructor  on  the  room-appli- 
cation, or  if  either  of  the  applicants  does  not  register  and  join  his  class  be- 
fore October  1,  or  does  not  occupy  the  room  through  the  year,  the  Bursar 
may  cancel  the  assignment  and  assign  the  room  by  lot  to  other  applicants. 

Every  student  to  whom  a  room  is  assigned,  except  any  applicant  for  ad- 
mission who  is  rejected  at  the  June  examinations  without  permission  to 
take  the  examinations  in  September,  will  be  held  responsible  for  the  full 
year's  rent  thereof,  and  all  charges  for  gas  and  damages,  unless,  before 
October  1,  1902,  the  room  is  let  at  his  request  to  some  other  student  in 
accordance  with  the  established  rules ;  or  unless,  being  a  member  of  the 
class  of  1903,  of  1904,  or  of  1905,  in  the  College,  he  permanently  severs 
hia  connection  with  the  University,  obtains  a  leave  of  absence  for  the 
whole  year  1902-03,  or  is  suspended  for  the  whole  of  that  year,  and  gives 
written  notice  to  the  Bursar  before  September  1,  1902,  that  he  desires  to 
cancel  his  room-agreement.  When  one  of  two  room-mates  cancels  his 
room-agreement  under  the  preceding  provision,  the  other  room-mate  may, 
except  as  otherwise  provided  in  the  case  of  rooms  assigned  by  preference 
to  two  applicants,  secure  the  room  by  at  once  signing  a  new  room-agree- 
ment and  leaving  it  at  the  Bursar's  office;  but  unless  he  does  so,  ^e 
Bursar  will  be  at  liberty  to  assign  the  room  to  other  tenants. 

Students  who  have  no  College  rooms  for  1902-03  and  wish  to  obtain 
rooms  which  may  be  unengaged  May  9,  or  which  may  become  vacant  at 
any  time  after  that  date,  may  after  May  5  file  applications  at  the  Bursar's 
office,  specifying  the  conditions  as  to  buildings,  floors,  exposure,  rent,  etc., 
which  they  desire  to  have  met,  and  containing  agreements  to  take  any 
rooms  which  may  be  assigned  to  them  which  fdlfil  the  specified  conditions. 
These  applications  will  remain  in  force  until  such  dates  as  the  applicants 
may  specify  therein,  and  rooms  will  be  assigned  upon  them  by  lot.  Notice 
of  rooms  to  be  assigned  may  be  put  upon  the  bulletin  board  if  the  Bursar 
considers  it  advisable. 

The  Bursar  may  cancel  the  assignment  of  a  room  to  one  whose  con- 
nection with  the  University  as  a  student  is  terminated ;  or  to  one  intending 
to  enter  College  as  an  undergraduate  who  does  not  pass  the  admission  ex- 
amination or,  having  passed  the  examination,  does  not  join  his  class  before 
October  1,  1902 ;  or  to  any  other  person  who  does  not  register  as  a  student 
in  some  department  of  the  University  before  October  1,  1902. 

The  right  to  occupy  a  College  room  is  given  only  to  the  student  to  whom 
the  room  is  assigned  and  to  his  room-mate.  Neither  transfers  nor  ex- 
changes of  rooms  are  allowed.     Not  more  than  two  students  are  allowed 
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to  occupy  any  CoUe^  room ;  and  not  more  than  one  to  occupy  any  room 
in  Dirinity  Hall  except  those  having  bedrooms,  nor  any  room  on  the  North 
side  of  Grays  Hall,  nor  Nos.  18,  SO,  and  42  in  Conant  Hall.  Only  the  con- 
stant use  of  a  room  by  night  as  well  as  by  day  will  be  regarded  as  occapa- 
tion  thereof.  All  persons  who  occnpy  College  rooms  are  subject  to  the 
regulations  of  the  Parietal  Board.  Persons  not  connected  with  the 
University  are  not  allowed  to  occupy  College  rooms.  Tenants  who  desire 
to  employ  any  one  to  make  fires,  black  boots,  etc.,  must  arrange  therefor 
with  the  porters  of  the  buildings  in  which  they  live. 

PRICKS  OF  COLLEGE  KOOMS  FOK  1902-03. 

In  each  ca»e  the  price  i«  for  the  whole  room  from  the  beji^inning  of  the  Academic  Year 
until  the  next  Commencement,  and  includes  the  daily  care  of  the  room. 

•80.     College  House,  No.  35. 

tiO.     Divinity  Hall,  No.  10,  Divinity  House,  No.  4. 

•45.     Divinity  Hall,  No.  5. 

$50.     College  House,  Nok.  57  and  58 ;  Divinity  Hall,  Nos.  2,  3,  6*,  14. 

^g    (College  House,   No.   66:    Divinity   Hall,  Nos.   1,  4»,   9»,    12*, 

'  I      13 ;   Divinity  House  No.  2. 
•60  I  ^^"^^*^  House,  Nos.  22,  44;  Divinity  Hall,  Nos.  11»,  20;  Divinity 

'  I      House,  No.  5. 
^g-    r  Grays,  Nos.  33,  35 ;  College  House,  Nos.  46,  48,  60,  62,  64,  60, 
\     62,  64;  Divinity  Hall,  Nos.  18,  28;  Divinity  House,  No.  1. 
/-College  House,  Nos.  3,  4,  6,  7,  8,  9,  10,  16,  16,  18,  19,  20,  25, 
$70.]      26,  27,  28,  30,  31,  32,  37,  38,  39,  40,  41,  42;  Divinity  Hall, 
I      Nos.  7*,  8»,  24»,  84*,  35,  36,  38*. 
Hollis  and  Stoughton,  Nos.  1,  2,  3,  4,  18,  19,  20;  Stoughton,  No, 
17;  College  House,   Nos.  47,  49,  51,  53,  59,  61,  63,  69,  70; 
Divinity  Hall,  Nos.  26»,  32*,  40*,  41,  42»;  Divinity  House, 
No.  3. 

ggQ    r  Grays,  No.  34;  College  House,  Nos.  11,  33,  46,  66,  66,  67,  68; 

*t      Divinity  Hall,  Nos.  15,  17,  19,  21*,  22*,  23,  26,29,81,88,  87,  39. 

ggg  (  Grays,  Nos.  13,  15,49,51;  College  House,  Nos.  1,2,21,23,24,48; 

'  (      Divinity  Hall,  Nos.  16*,  27*,  30». 
$90.     Weld,  Nos.  25,  26,  52,  53;  Grays,  Nos.  3,  17,  19,  37. 
$95.     Hollis  and  Stoughton,  Nos.  13,  14,  16. 

'  Hollis  and  Stoughton,  Nos.  5,  6,  8,  9,  10,  11,  12,  22,  28,  24,  26,  27, 
28;  Hollis,  No.  21;  Stoughton,  No.  25 ;  Holyoke,  Nos.  89,  46 ; 
$100.^      Foxcroft,  Nos.  6,  16;  Walter  Hastings,  No.  61;  Wadsworth, 
Nos.  9  and  10,  11  and  12. 

*  Rooms  thus  (*)  deslRmated  are  ftarninhed  with  bedstead,  spring,  mattress,  pUlow, 
washsund,  chiffonnier,  desk,  chairs,  bookshelves,  and  rag.  The  other  rooms  are 
unftimislied. 
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$106.     HoUU  and  Stoaghton,  Nos.  29,  32 ;  Qrayt,  No.  86. 

$110.     Grays,  Nos.  14,  29,  31. 

$115.     Grays,  Nos.  1,  11,  18,  25,  27,  39,  45;  College  House,  No.  29. 

$120.     Weld,  Nos.  24,  27,  51,  54;  Grays,  No.  21. 

HoUis,  No.  17;  Weld,  Nos.  9,  36;  Matthews,  Nos.  27,  28,  57, 
58 ;  Holyoke,  Nos.  6,  17,  28,  46 ;  Foxcroft,  Nos.  1,  2,  3,  4, 5, 9, 
$125.  -j      10, 12, 15;  Gannett,  No.  7;   Walter  Hastings,  Nos.  18,  22,  28, 
82,  46,  59;  Perkins,  Nos.  3,  4,  6,  7,  8,  9,  10,  11,  12,  49,  50,  51, 
52,  54,  55,  56,  57,  58 ;  Conant,  Nos.  18,  30,  42. 
$130  /  ^°^'^"  "^^  Stoaghton,  Nos.  30,  31 ;  Thayer,  Nos.  17,  18, 19,  20, 

'\     41,  42,  65,  66. 
$185.     Thayer,  Nos.  23,  24,  47,  48 ;  Grays,  Nos.  16,  30,  50,  52. 
$140.     Grays,  Nos.  2,  9,  26,  40,  47. 
$145.     Grays,  No.  22. 

Hollis,  Nos.  15,  25;  Stoughton,  No.  15;  Holyoke,  Nos.  2,  3, 
84,  40,  44;  Foxcroft.  Nos.  7,  13,  14;  Gannett,  No.  9;  Walter 
Hastings,  Nos.  45,  60;  Perkins,  Nos.  1,2,  15,  16,  18,  19,  20,  21, 
22,  23,  24,  27, 28,  29,  30,  31,  32, 33,  34, 35,  36,  39, 40,  41, 42,  43, 
44,  45,  46,  47,  48, 59,  60,  61,  62,  63,  64,  65,  66,  67,  68, 69,  70,  71, 
73,  74,  75,  76,  77,  78,  79,  80,  81,  82,  83,  84,  85,  86,  87,  88. 
$160  /  Thayer,  Nos.  13,  14,  15,  16,  35,  36,  43,  44,  59,  60,  67,  68;  Grays, 

*  I     No.  32;  Matthews,  Nos.  25,  26,  29,  30,  55,  56,  59,  60. 
S165  i  Thayer,  Nos.  1,  2,  3,  4,  63,  64;  Grays,  Nos.  4,  10,  12,  20,  28,  88, 

'  I     46,  48 ;  Matthews,  No.  6. 
$170.     Thayer,  Nos.  25,  26,  49,  50;  Grays,  Nos.  6,  8,  42,  44. 
^j^g   f  Thayer,  Nos.  45,  46 ;  Holyoke,  Nos.  11,  12,  22,  23,  29, 85,  37,  41, 
'  1     42, 43, 47 ;  Foxcroft,  No.  8 ;  Perkins,  Nos.  13, 14,  25,  26,  37,  38. 
$185.     Weld,  Nos.  3,  5,  13,  14,  19,  20,  30,  32,  40,  41,  46,  47. 
$190  /Thayer,  Nos.  5,  6,  8,  9,  10,  11,  12,  37,  38,  39,  40,  57,  58,  61,  62; 
'  \     Weld,  Nos.  8,  34;  Matthews,  Nos.  9,  15,  39,  45. 

Thayer,  Nos.  21,  22,  31,  51,  52,  56 ;  Holyoke,  Nos.  13,  18,  24,  26, 
80,  81,  32,  36,  38,  48 ;  Gannett,  Nos.  3  and  4,  6 ;   Conant,  Nos. 
8,  4,  5,  7,  8,  9,  10,  11,  12,  39,  40,  41,  43,  44,  45,  46,  47,  48; 
Wadsworth,  Nos.  1  and  2,  13,  14. 
$215.     Matthews,  Nos.  22,  52. 

$220.  Thayer,  Nos.  83,  34;  Weld,  No.  1 ;  Matthews,  Nos.  8,  4,  33,  34. 
Thayer,  Nos.  27,  28,  82,  55;  Matthews,  Nos.  10,  16,46;  Hol- 
yoke, Nos.  1,  4,  8,  9,  10,  14.  15,  19,  20,  21,  25,  50;  Gannett, 
Nos.  1,  2;  Walter  Hastings,  Nos.  20,  30,  42;  Conant,  Nos.  1, 
2,  15,  16,  19,  20,  21,  22,  23,  24,  27,  28,  29,  31,  32,  33,  84,  35, 
36;  Wadsworth,  No.  5  and  6. 
$240.     Weld,  Nos.  18,  21,  22,  23,  45,  48,  49,  50. 

*  See  foot>note  on  preceding  page. 
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Weld,  No8. 4,  12.  15,  39,  42 ;  Matthewt,  Noi,  19.  20,  21,  49. 60,51. 
Weld.  Not.  fi.  31.  :iJ;  Matthews,  No.  5;   Holyoke,  Noa.  27,  49; 
(Gannett.  Nos.  5,  8 ;   Walter  HajitinffS.  Non.  14,  16,  18,  24,  26, 
28,  3:i,  3«;.  .39.  47,  50,  53,  56;    Conant,  Nos.  13.  14,  25.  26,  37, 
3M ;  Wads  worth.  Nob.  3  and  4,  7  and  8,  15. 
Matthews,  Nos.  23,  24. 
Weld,  Noi.  16,  17,  43,  44. 
f  Holworthy,  Nos.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10.  12,  13,  14,  15,  16,  17, 
18,  19,  21,  22,  23,  24;   Weld,  Nos.  2,  10,  11,  28,  29,87.38; 
Matthews,  Nos.  1,  2,  8,  13,   14,  31,  32,  35,  36,  87,  88,  43,  44; 
Holyoke,  Nos.  5,  16. 
Matthews,  Nos.  53,  54. 
Walter  Hastings,  Nos.  12,  21,  35,  38,  41,  44. 
(  Matthews,  Nos.  11,  12,  17,  18,  41,  42,  47,  48;  Walter  Uaatingt, 
I     Nos.  3,  6,  9,  11,  15,  17,  19,  25,  27,  29,  31,  84,  37,  40,  48, 67,  68. 
Walter  Hastings,  Nos.  1,  2,  4,  5,  7,  8,  10,  48,  49,  61,  64,  66. 


DiriNrrv  Hall  and  House. 

Divinity  Hall  and  Dirinity  House  are  reserved  primarily  for  stadents 
of  the  Divinity  School,  and  rooms  in  those  bnildings  will  not  be  assigned 
to  other  students  until  the  Thursday  on  which  the  academic  year  begins. 
Applications  by  students  not  of  the  Divinity  School  for  rooms  that  shall 
remain  unlet  on  that  date,  may  be  filed  with  the  Bursar  during  the  sum- 
mer, but  such  applications  must  be  accompanied  in  all  cases  by  a  written 
statement  from  the  Dean  of  the  Divinity  School  that  the  applicant  is 
approved  by  him.  Applicants  who  are  not  known  to  the  Dean  should 
present  to  him  letters  of  introduction  from  some  officer  of  the  Uniyersity, 
or  other  person  qualified  to  give  them. 


REGULATIONS. 


PETITIONS. 


1.  Erery  request  from  a  student  to  the  AdministratiTe  Board  should  be 
made  in  writing,  and  should  be  addressed  to  the  Dean  of  the  School. 

RSOISTRATION  AND  RESIDBNCB. 

2.  Every  student  is  required  to  present  himself  for  registration  not 
later  than  Thursday,  the  first  day  of  the  academic  year,  between  9  a.m. 
and  1  P.M.,  at  a  place  announced  on  the  bulletin  boards  of  the  School. 
He  Is  further  required  to  register  not  later  than  12  m.  on  the  first 
week-day  after  the  Christmas  recess  and  the  first  week-day  after  the  April 
recess. 

Special  Scientific  Students  who  are  already  members  of  the  School, 
and  candidates  whose  applications  have  been  approved  by  the  Board, 
will  present  themselves  for  registration  on  the  same  days  and  at  the 
same  place  as  students  in  regular  standing. 

8.  Continuous  residence  at  the  University  during  term-time  is  required. 
No  interruption  of  residence  is  permissible,  except  for  satisfactory  reasons 
stated  to  the  Secretary  (orally,  if  possible)  before  the  student  leaves 
Cambridge.  The  student  who  has  been  absent  must  immediately  on  his 
return  report  in  person  to  the  Secretary. 

SCHOOL  EXERCISES. 

4.  A  student  prevented  by  illness  or  other  cause  from  attending  School 
exercises  for  a  day  or  more  must  send  notice  to  the  Secretary  without 
delay.  Immediately  on  his  return  to  duty,  he  must  make,  at  the  Secre- 
tary's ofilce,  a  specific  statement  of  the  cause  of  his  absence;  and,  if  his 
explanation  is  satisfactory,  his  absence  will  be  excused. 

5.  A  student  who  fails  to  give  an  instructor  a  theme,  forensic,  or  other 
written  exercises  at  the  appointed  time  will  get  no  credit  for  it,  unless  he 
satisfies  the  Secretary  that  the  delay  was  caused  by  serious  illness  or 
other  unavoidable  hindrance. 

6.  A  student  who  has  neglected  the  work  of  any  course  may,  with  the 
approval  of  the  Dean,  be  excluded  from  the  course  by  the  instructor. 
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ENROLMENT. 

7.  ETery  student  it  required  to  hand  to  the  officer  with  whom  he 
registers  at  the  beginning  of  the  academic  year  a  list  of  his  studies /or  ike 
whole  year.  This  list  must  be  written  on  a  card  provided  for  the  purpose, 
and  must  be  signed  by  his  Adviser. 

At  the  same  time  and  on  the  same  card,  every  student  is  required  to 
enroll  himself  in  each  of  his  studies  which  begin  in  the  first  half-year, 
whether  prescribed  or  elective. 

8.  No  student  may,  except  by  consent  of  the  Adminimrative  Board, 
enroll  in  more  than  six  courses  in  one  year,  nor,  in  any  term,  in  courses 
aggregating  more  than  the  rate  of  six  courses  for  the  year. 

9.  It  is  of  the  utmost  importance  that  the  student  should  have  fully 
considered  and  decided  upon  his  plan  of  study  before  the  first  day  of  the 
year,  as  changes,  either  additions  to,  or  subtractions  from  the  lists  then 
handed  in^  are  not  allowed  except  for  causes  which  could  not  have  been 
foreseen.  Changes  may  be  made  only  with  the  approval  of  the  Adviser 
and  permission  of  the  Dean,  to  whom  application  must  be  made  in  writing 
(on  a  blank  form  to  be  obtained  at  the  office)  with  a  full  statement  of 
reasons. 

10.  A  student  who  has  obtained  leave  to  change  his  studies  must  enroll 
with  the  Secretary  immediately  upon  receiving  notice  that  the  change  has 
been  permitted. 

The  exercises  are  held  at  the  hours  set  down  in  the  Announcement  and 
at  places  to  be  announced  on  the  bulletin  boards. 

11.  A  student  who  transfers  from  one  programme  to  another  must  first 
obtain  the  consent  of  the  adviser  in  the  programme  to  which  he  transfers ; 
and  must  make  good  all  the  studies  of  the  new  programme  before  being 
recommended  for  the  degree  therein. 

EXTRA  STUDIES. 

12.  A  student  who  wishes,  without  assuming  all  the  responsibilities  of 
a  regular  study,  to  attend  the  instruction  of  any  course,  may  do  so  on 
obtaining  leave  of  the  instructor;  but  no  record  will  be  kept  of  bis 
attendance  and  he  will  receive  no  credit  in  the  course. 

ANTICIPATORY  EXAMINATIONS. 

13.  Students  who  have  anticipated  studies  in  the  Four  Years*  Pro- 
gramme in  which  they  are  registered,  shall  take  sucli  other  studies  as  the 
Administrative  Board  may  designate. 
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CONDITIONS  AND  DBFICIBNCISS. 

14.  A  candidate  may  be  admitted  with  conditioDB  in  some  of  the  admis- 
■ion  Bnbjects ;  but  no  candidate  so  admitted  will  be  advanced  to  Third- 
Tear  itanding  in  the  School  until  he  has  made  good  such  conditions  to 
the  satisfaction  of  the  Administrative  Board. 

15.  The  exact  number  of  conditions  with  which  a  candidate  may  be 
admitted  cannot  be  named  in  advance;  each  case  is  considered  on  its 
merits. 

16.  No  student  in  the  Engineering  courses  will  be  advanced  to  Second- 
Tear  standing  until  all  his  admission  conditions  in  Mathematics  are  made 
good  to  the  satisfaction  of  the  Administrative  Board. 

PROMOTION. 

17.  In  order  to  be  promoted  to  a  higher  class  at  the  end  of  a  school 
year,  a  student  must  have  attained  in  that  year  grade  C  or  higher  in  at 
least  one  half  of  his  required  work,  and  must  not  have  an  aggregate 
deficiency  of  more  than  two  courses. 

18.  A  student  who  has  failed  in  any  course  of  prescribed  study  must 
make  up  the  deficiency  by  taking  the  same  course  in  some  following 
year,  and  he  is  barred  from  dependent  courses  until  such  deficiency 
is  made  good. 

19.  A  student  who  has  failed  of  promotion  under  the  operation  of  rule 
17  will  be  placed  on  probation  unless  the  Dean  is  satisfied  that  the 
failure  to  be  promoted  is  not  due  to  neglect. 

20.  To  obtain  credit  in  a  course  of  study,  or  to  count  the  course 
towards  fulfilment  of  the  requirements  for  a  degree,  the  student  must 
have  attended  both  the  mid-year  and  the  final  examinations.  This  rule 
applies  to  all  students,  including  suspended  students  and  students  on 
leave  of  absence. 

SPECIAL  STUDENTS. 

21.  At  the  beginning  of  each  year  special  students  must  submit  their 
choice  of  studies  for  approval.  They  will  be  required  to  take  each  year 
four  tall  courses  selected  from  among  the  following :  Courses  in  Mathe- 
matics, Engineering,  Physics,  Chemistry,  Geology,  Botany,  or  Zoology, 
and  any  courses  in  other  departments  which  are  prescribed  in  the  several 
programmes  of  study  for  the  degree  of  S.B. 

22.  At  least  one  half  of  the  work  of  each  special  student  must  be  taken 
from  the  regular  programme  in  which  he  registers.     (See  pp.  43-45.) 
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23.  Candidates  who  cannot  otherwise  show  that  they  are  competent  to 
pursue  subjects  which  are  protected  by  entrance  examinations,  must  pass 
satisfactory  tests  before  entering  these  courses. 

24.  Exceptional  cases  may  be  submitted  to  the  Administratire  Board 
by  petition. 

EXAMINATIONS. 

25.  A  student  who  has  been  absent  from  a  mid-year  examination,  and 
has  satisfied  the  Secretary  that  his  absence  was  caused  by  serious  illness 
or  other  unaToidable  hindrance,  is  entitled  to  a  second  and  last  opportunity 
of  passing  the  examination  at  some  time  during  the  period  of  the  final 
examinations,  provided  he  make  written  request  for  such  examination 
before  May  1. 

26.  A  student  who,  having  passed  the  mid-year  examination  in  any 
course  of  study,  has  been  absent  f^om  the  final  examination,  and  his 
satisfied  the  Secretary  that  his  absence  was  caused  by  serious  Illness  or 
other  unavoidable  hindrance,  is  entitled  to  a  second  and  last  opportunity 
of  passing  the  examination  at  some  time  during  the  first  fortnight  of  the 
ensuing  academic  year,  provided  he  make  written  request  for  such  exami- 
nation before  September  10. 

27.  No  student  is  permitted  to  take  any  books  or  papers  into  an 
examination  room  except  by  express  direction  of  the  instructor.  No 
communication  is  permitted  between  students  in  an  examination  room  on 
any  subject  whatever. 

28.  If  a  student  is  tardy  at  an  examination,  he  may  not  be  admitted  to 
it,  and  may  be  reported  as  absent. 

GOOD  ORDER. 

29.  No  student  shall  lodge  or  board  in  any  house  disapproved  by  the 
Regent,  or  change  his  lodging  without  giving  immediate  notice  to  the 
Secretary. 

30.  No  student  shall  refuse  to  give  his  name  to  an  officer  of  the 
University.  Every  society  of  students  shall  give  the  Regent,  at  his 
request,  a  complete  list  of  its  officers  and  members. 

31.  No  dramatic  or  musical  society  shall  take  part  in  an  entertainment 
for  money,  or  out  of  the  limits  of  Old  Cambridge  without  permission  of 
the  Faculty  Committee  on  Dramatic  and  Musical  Entertainments. 


93 


DISCIPLINE. 

82.  Neglect  of  School  work  and  offences  against  law  and  order  will  be 
dealt  with  as  the  Faculty  or  the  Administrative  Board  shall  determine. 
Discipline  may  be  enforced  by  Admonition,  Probation,  Suspension,  Dis- 
missal, or  Expulsion. 

Admonition  includes  a  warning  notice  to  parent  or  guardian. 

Probation  indicates  serious  danger  of  separation  from  the  Uniyersity. 
A  student  on  probation  is  not  allowed  to  compete  for  scholarships,  prizes, 
or  honors,  or  to  take  part — whether  with  students  or  with  other  persons 
—  in  any  public  theatrical  or  musical  performance  or  in  any  public  athletic 
contest ;  he  cannot  be  restored  to  full  standing  without  a  special  vote  of 
the  AdministratiTe  Board,  and  he  cannot  be  recommended  for  a  degpree ; 
he  may  be  required  to  put  himself  under  the  direction  of  a  private  tutor 
approved  by  the  Dean,  or  to  report  daily  to  an  officer  of  the  University, 
or  to  do  both ;  and  at  any  time,  by  vote  of  the  Administrative  Board,  his 
probation  may  be  closed  and  his  connection  with  the  University  ended. 

Suspension  is  temporary  separation  from  the  University,  and  may  in- 
Tolve  residence  in  a  specified  place  and  performance  of  specified  tasks. 
A  suspended  student  is  not  allowed  to  reside  in  Cambridge  without  the 
permission  of  the  Administrative  Board,  or  to  visit  Cambridge  without 
the  permission  of  the  Dean,  excepting  at  the  period  of  the  mid-year  and 
final  examinations.  A  suspended  student  is  not  allowed  to  take  part  in 
the  public  performances  or  games  of  any  University  association. 

Dismissal  closes  a  student's  connection  with  the  University,  without 
necessarily  precluding  his  return. 

Expulsion  is  final  separation  from  the  Univenitiy. 


FOUR-YEAR   PROGRAMMES   OF  COURSES.* 

The  courses  included  in  the  following  twelve  programmes  are  selected 
mainly  from  the  Courses  of  Instruction  provided  by  the  Faculty  of  Arts 
and  Sciences  and  are  described  in  the  University  Catalogue  under  the 
headings  which  are  here  given  in  the  parentheses. 

The  numbers  and  letters  prefixed  to  the  several  courses  are  intended  to 
be  permanent,  and  no  attempt  is  made  to  arrange  them  in  regular  or 
complete  series. 

The  Roman  numeral  in  parenthesis  appende<l  to  each  course  indicates 
the  examination  group  to  which  the  course  belongs. 

PSOOSAMMSS   IN  SNOINESRINO. 

General  Statement. 

The  instruction  in  Civil,  Mechanical,  and  Electrical  Engineering  pro- 
vided by  Harvard  University  is  given  under  the  immediate  direction  of  a 
division  of  the  Faculty  of  Arts  and  Sciences,  known  as  the  Division  of 
Engineering. 

The  degrees  in  Engineering  offered  by  the  University  are  those  of  S.B. 
and  S.M.,  the  minimum  courses  of  study  for  which  cover  four  undergrad- 
uate years  and  one  graduate  year,  respectively. 

The  majority  of  the  courses  in  Engineering  may  be  counted  towards 
the  degree  of  A.B.  as  well  as  for  that  of  S.B.,  and  any  of  them  may  be 
taken  as  extra  courses  by  candidates  for  the  degree  of  A.B.  Students  in 
the  Academic  Department  way  accordingly  elect  courses  in  Engineering 
on  much  the  same  terms  as  in  other  subjects,  and  they  may  thus  obtain  a 
degree  in  Engineering,  in  addition  to  that  of  A.B.,  in  five  or  six  years 
after  entering  College. 

Buildings  and  Equipment. 

Pierce  Hall. 

The  new  building  now  occupied  by  Engineering  at  Harvard  is  the 
successor  of  two  small  buildings.  When  the  department  was  first  estab- 
lished, and  for  thirty  years  after,  no  special  quarters  were  necessary,  as 
the  several  subjects  were  taught  by  means  of  lectures  and  recitationa. 

*  Dcuileil  deworiptions  of  the  coarses  incorporated  in  these  prognunmet  will  be  found 
on  pp.  139  and  after. 
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Sarveying  was  giTen  in  the  grounds  of  the  University  and  in  the  neigh- 
boring fields,  where  practical  exercises  were  possible ;  and  the  drawing 
connected  with  descriptiye  geometry  and  topography  required  only  well- 
lighted  rooms.  The  whole  conception  of  Engineering  was  limited  to  what 
is  now  known  as  Civil  Engineering,  in  its  narrowest  sense.  Laboratories 
were  not  equipped,  as  the  school  was  founded  before  the  modern  develop- 
ment of  technical  training  had  been  thought  of. 

In  1893,  with  the  complete  making  over  of  the  department  into  a  division 
containing  Civil,  Mechanical,  and  Electrical  Engineering  as  subdivisions, 
new  quarters  became  imperative.  A  small  extension  had  already  been 
added  to  Lawrence  Hall  for  a  workshop  and  electrical  laboratory.  There 
some  practical  work  in  electricity  was  done  in  1892;  and  although  the 
rooms  did  not  suffice  for  the  increasing  number  of  students  in  the  Scien- 
tific School,  they  were  made  to  serve.  Later,  additional  rooms  were  fitted 
up  in  the  basement  of  Lawrence  Hall,  and  in  them  were  plaoed  measuring 
instruments,  storage  batteries,  photometers,  and  some  additional  motors 
and  generators.  An  octagonal  building  formerly  used  as  a  gymnasium 
was  converted  into  a  laboratory  for  Mechanical  and  Civil  Engineering 
during  the  summer  of  1894.  The  interior  of  the  shell  was  torn  out  and 
two  floors  were  put  in,  thus  giving  the  building  three  floors.  The  top 
floor  was  used  as  a  draughting  room.  The  middle  floor  was  made  into 
oflEices,  a  lecture  room,  and  a  draughting  room,  and  the  lower  floor  was  a 
laboratory.  In  the  last  named,  the  machines  usually  found  in  laborato- 
ries were  placed.  There  were  testing  machines  for  metals  and  building 
materials,  steam  engines  for  running  small  tests,  pumps  and  tanks  for 
experimenting  with  water,  air  and  oil. 

When  it  became  evident  in  1899  that  the  rooms  available  for  Engineer- 
ing were  over-crowded,  the  President  and  Fellows  of  Harvard  College 
appropriated  one  hundred  and  seventy-five  thousand  dollars  for  a  new 
bnilding,  to  be  used  principally  by  the  Engineering  courses.  It  was  to 
be  cailcfl  Pierce  Hall,  after  Henry  L.  Pierce,  from  whose  great  bequest 
the  money  was  taken.  Ground  was  broken  in  the  summer  of  1900,  and 
the  bnilding  was  completed  in  time  for  use  during  the  college  year, 
1901-02.  The  classes  were  moved  in  between  the  middle  and  end  of 
October,  and  the  year  has  been  spent  in  transferring  and  arranging 
machinery.  The  equipment  will,  however,  not  be  complete  for  several 
years,  as  it  is  not  to  be  purchased  at  once,  the  policy  of  the  department 
being  to  provide  machinery  only  as  it  can  be  used  profitably  by  the 
•tndents. 

The  building  is  of  brick,  with  limestone  trimmings.  The  inside  is  not 
plastered,  but  is  finished  in  brick,  with  oil  paints  in  all  rooms  where 
machinery  is  used,  and  cold  water  paints  in  the  lecture  rooms,  draughting 
rooms,  and  offices.    The  primary  idea  has  been  to  construct  a  useful 
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building  with  no  unnecessary  finish  on  the  inside.  It  is  intended  to  houstt 
the  departments  of  CiTil,  Mechanical*  and  Electrical  Engineering,  all  of 
which  are  classified  under  one  division.  The  mathematics  for  the  Scien- 
tific School  are  under  the  charge  of  this  diTision,  and  therefore  recelTe 
quarters  in  Pierce  Hall.  There  are  accommodations  for  other  depart- 
ments in  case  it  is  found  necessary  to  use  the  rooms  for  other  lecturee 
than  those  in  Engineering. 

The  plan  of  the  building  is  intended  to  gire  a  maximum  amount  of  light 
and  air  to  every  room.  There  are  two  large  wings  and  a  central  structure, 
connected  by  stair  halls  containing  lecture  rooms,  small  draughting  rooms, 
and  offices.  The  wings  measure  112  x  42  feet;  the  central  part,  50  x  64 
feet;  and  the  stair  halls,  46  x  46  feet.  The  outside  dimensions  are  thus 
226  X  112  feet,  and  the  ground  covered  is  16,840  square  feet,  ezclnsiye 
of  the  outside  areas  and  the  coal  holes.  There  are  four  floors,  a  base- 
ment, and  an  attic;  and  the  floor  surfaces  available  for  all  purpoflea» 
including  storage,  are  as  follows  : 

Lecture  rooms 11,495  square  feet. 

Laboratories 20,640  *'  <* 

Draughting  rooms 11,988  **  *< 

Professors*  rooms 1,906  **  ** 

Library 1,361  "  " 

Boiler  and  engine  rooms 4,446  *'  ** 

Store  rooms  and  basement 11,420  *'  <* 

Total  floor  space 63, 196  square  feet. 

This  floor  space  is  exclusive  of  halls,  stairs,  entries,  wash-rooma,  and 
air  ducts. 

The  draughting  rooms  are  located  on  the  top  floor,  the  two  large  rooms 
being  used  mainly  for  the  flrst-year  elementary  drawing,  and  the  second- 
year  instruction  in  descriptive  geometry  and  graphical  statics.  The 
advanced  work  in  designing  is  placed  in  three  smaller  rooms,  where  blue- 
prints and  books  of  reference  can  be  kept. 

The  central  structure  contains  four  recitation  rooms  on  the  top  floor, 
for  sections  in  mathematics  and  other  subjects  where  the  number  of 
students  in  a  section  is  limited  to  thirty.  On  the  second  floor,  in  the 
centre,  is  a  lecture  room  for  one  hundred  and  twenty  students,  and  a 
library  in  which  can  be  placed  six  or  seven  thousand  volumes.  The 
library  contains  now  about  five  thousand  volumes.  The  room  is  divided 
into  three  parts :  one  for  periodicals,  the  second  for  bound  volumes  of 
periodicals  and  for  text-books,  and  the  third  for  the  librarian's  office.  On 
the  lower  floor  is  a  lecture  room  for  three  hundred  students.  There  are 
eight  other  lecture  rooms  in  the  stair  halls  and  wings,  three  of  them 
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capable  of  holding  one  handred  students  each,  and  the  others  from  twenty 
to  thirty-five. 

The  laboratories  are  confined  mainly  to  the  two  wings.  The  south 
wing  contains  the  machinery  and  apparatus  for  Electrical  Engineering, 
and  for  testing  materials  of  construction.  The  north  wing  contains  all 
the  other  machines  for  research  and  experimental  work.  Several  small 
rooms  are  provided  for  special  work  by  the  instructors  and  advanced 
students.  Some  idea  of  the  proposed  uses  of  the  rooms  may  be  gathered 
from  the  following  statement. 

North  Wing. 

Room  7a. — Laboratory  for  gas  engines,  oil  engines,  hot  air  engines, 
and  refrigerating  machinery. 

Room  7.  — Laboratory  for  investigations  of  steam  engines,  condensers, 
pumps,  air  compressors,  and  in  general  of  machines  used  in  power 
stations. 

Room  76.  —  Laboratory  for  hydraulics.  This  room  is  fitted  with  a 
large  vertical  tank  for  water  pressure  up  to  150  pounds  per  square  inch, 
and  the  necessary  tanks  and  apparatus  for  experiments  with  nozzles, 
orifices,  weirs,  and  turbines.  The  water  is  supplied  ftom,  a  cistern  by  a 
Blake  pump  delivering  either  into  the  vertical  tank  or  into  a  large  tank 
near  the  roof.  The  latter  is  for  the  purpose  of  maintaining  a  constant 
head  of  about  60  feet.  Its  horizontal  section  will  be  560  square  feet,  and 
the  water  level  will  be  maintained  by  means  of  a  float  or  an  overflow. 
The  water  is  intended  to  pass  into  the  vertical  tank  or  directly  into  some 
smaller  tanks  for  weir  measurement.  From  the  vertical  tank  it  may  be 
discharged  into  a  large  cast-iron  tank  21  feet  long  by  6  feet  wide  by  4 
feet  deep.  Passing  over  a  weir  from  this  into  a  channel,  the  water  may 
be  allowed  to  flow  into  either  of  two  weighing  tanks,  each  capable  oi 
holding  about  700  gallons.  A  cistern  or  canal  underneath  serves  as  a 
supply  for  the  pumps  and  as  a  reservoir  for  receiving  the  discharge  from 
the  tanks. 

Room  212, — Laboratory  for  general  problems  in  applied  mechanics, 
such  as  the  efficiency  of  belts,  ropes,  chains,  and  gears ;  the  frictional 
resistance  of  surfaces ;  the  investigation  of  governors,  blowers,  and  trans- 
mission dynamometers. 

Rooms  112a,  —  Laboratory  for  calibrating  and  investigating  steam 
gages,  indicators,  calorimeters,  and  other  instruments  used  in  engine  and 
boiler  tests. 

Room  112b,  —  Laboratory  for  small  hydraulic  experiments. 

Room  214.  —  Laboratory  for  special  research  of  instructors  or  advanced 
students. 

Room  216. — Laboratory  for  thermodynamic  problems,  heat  conduc- 
tion, and  radiation. 
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Room  216.  —  Laboratory  for  t)iL>  hfat  values  of  f uela -^ aolid,  lSqiiid« 
and  gaseous — and  for  the  heat  tests  of  lubricants  and  other  materials. 

Room  277.  —  Laboratory  for  the  chemical  analysis  of  gases,  coals,  and 
lubricants. 

South  Wing. 

Room  2.  —  Laboratory  for  tests  of  building  materials.  There  are 
several  testing  machines,  the  largest  capable  of  a  tension  or  compression 
test  of  200,000  pounds.  The  cement  testing  is  temporarily  located  In  this 
room. 

Room  3.  —  Dynamo  laboratory.  The  larger  part  of  the  testing  of 
dynamos  and  motors  is  carried  on  in  this  room.  The  machines  are 
arranged  in  pairs  on  heavy  benches,  each  pair  consisting  of  a  dynamo  and 
a  motor  connected  by  a  belt.  All  shafting  is  thus  avoided,  and  tlie 
arrangement  is  very  flexible,  as  means  are  provided  for  the  easy  shifting 
of  the  machines.  Special  foundations  are  laid  across  one  end  and  a  part 
of  one  side  of  the  room,  for  the  support  of  large  machines.  The  equips 
ment,  at  present,  consists  of  about  twenty-five  machines,  including  gener> 
ators  and  motors  for  direct  and  alternating  currents,  ranging  in  capacity 
from  5  to  59  K.  W. 

Room  102.  —  Apparatus  store-room. 

Room  104.  —  At  present  used  mostly  for  the  testing  of  batteries, — 
the  beginning  of  an  electro-chemical  laboratory. 

Room  106.  —  Elementary  electrical  testing,  including  some  light 
dynamo  and  mptor  work. 

Room  107.  —  Transformer  laboratory,  for  the  testing  of  transformers 
and  of  insulating  materials. 

Room  203. — Research  room.  Special  apparatus  will  be  set  up  here 
from  time  to  time  as  required. 

Room  204.  —  Standardizing  laboratory,  for  the  calibration  of  instru- 
ments. 

Room  205.  —  Electrical  engineering  design  room.  Used  by  fourth- 
year  students  for  dynamo  design,  for  working  up  the  results  of  tests,  and 
for  general  conference. 

Room  206a.  —  Arc  lamp  room  for  the  inspection  and  testing  of  arc 
lamps. 

Room  206.  —  Photometer  room  for  the  photometry  of  arc  and  incan- 
descent lamps. 

Central  Structure. 

The  boiler  room  is  fitted  with  pumps  and  apparatus  for  steam  tests  and 
other  investigations.  There  are  two  Babcock-Wilcox  boilers  of  125 
commercial  horse  power  each,  designed  for  225  pounds  pressure.  One  of 
them  is  fitted  with  a  superheater.  The  valve  connections  are  arranged  so 
that  steam  can  be  supplied  from  either  boiler  directly  to  the  lighting 
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engine,  the  power  engine,  or  to  the  steam  laboratory.  The  heating  system 
will  be  explained  later. 

The  work-shop  is  intended  mainly  for  making  new  apparatus,  and  for 
repairs,  but  it  is  also  used  for  experimental  investigation  on  cutting  tools 
and  on  the  power  to  drive  machine  tools'.  On  one  side  of  it  is  a  tool  and 
store  room,  and  on  the  other  a  battery  room  where  there  are  storage 
batteries  capable  of  supplying  light  to  all  parts  of  the  building  likely  to 
be  used  during  the  evening.  The  battery  room  is  equipped  with  140-200 
ampere-hour  Chloride  accumulators. 

The  power  laboratory,  located  opposite  to  the  storge  batteries,  contains 
a  gasoline  engine  of  34  H.P.  direct-connected  to  a  Crocker-Wheeler 
generator,  for  charging  the  batteries  and  for  lighting  the  building  during 
the  warm  months.  In  the  same  room  with  this  engine  is  a  compound 
steam  engine  for  supplying  a  500  volt  current  to  the  electrical. laboratory. 
It  is  direct-connected  to  a  50  K.W.  500  volt  Westinghouse  generator,  and 
also  belted  to  a  50  K.W.  General  Electric  compensated,  revolving-field 
alternator,  arranged  for  single-  and  poly-phase,  and  for  various  voltages. 
The  latter  machine  is  intended  for  experimental  work  in  the  electrical 
laboratories. 

The  building  is  lighted  by  a  100  K.W.  120  volt  Westinghouse  generator. 
The  current  from  this  machine  is  also  used  for  power  purposes.  So  far 
as  possible  shafting  is  not  used  in  the  building,  all  power  being  developed 
from  the  current  by  means  of  separate  small  motors  placed  in  the  various 
rooms. 

The  heating  system  is  both  direct  and  indirect,  and  is  by  hot  water, 
with  a  circulation  forced  by  a  small  centrifugal  pump  placed  in  the  boiler 
room.  The  exhaust  steam  is  passed  through  a  large  hot  water  heater,  so 
that  comparatively  little  supply  is  needed  from  the  boilers  when  the 
enginees  are  running.  A  small,  secondary,  high-pressure  heater  is  pro- 
Tided  as  a  make-up  for  very  cold  weather  and  to  serve  in  emergencies. 
£ach  room  has  a  radiator  sufficient  to  maintain  only  a  very  moderate 
degree  of  heat,  but  air  is  discharged  into  the  rooms  at  a  temperature  of 
about  70^.  It  is  supplied  by  a  Sturtevant  blower  in  the  basement,  driven 
by  a  Westinghouse  motor  of  20  H.P.  The  air  passes  through  three  large 
cast  iron  stacks,  where  it  may  be  heated  to  any  desired  temperature. 
From  the  fan  it  passes  through  a  long  air  duct,  which  extends  from  one 
end  of  the  building  to  the  other,  and  branch  ducts  pass  out  and  up  through 
the  different  walls  of  the  building. 

The  Engineering  Camp. 

The  Harva/rd  Engineering  Camp,  where  the  instruction  in  Plane  and 
Geodetic  Surveying  and  in  Railroad  Engineering  is  given,  is  located  on 
the  eastern  shore  of  Squam  Lake,  in  New  Hampshire.     The  camp  tract 
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coren  an  area  of  nearly  four  hundred  acres «  con  titling  of  wooded  and 
open  land,  and  including  tereral  tmall  hillt  and  nearlj  two  milet  of  lake 
thore.  The  hulldinga  are  situated  among  the  trees  on  the  margin  of  the 
lake  and  command  a  fine  prospect  of  the  lake.  A  groTe  near  bjr  furniahea 
a  most  suitable  tenting  ground. 

The  buildings  provide  accommodations  for  a  large  Uiing  room,  dinhig 
room,  and  kitchen ;  rooms  for  equipment,  lectures,  and  drafting;  and  a 
dormit4>ry  with  sleeping  rooms  for  thirty  or  forty  students.  Other  stu- 
dents are  assigned  to  tents.  The  tents  are  provided  with  floors  and 
accommodate  three  or  four  students  in  each  one.  Should  a  student  desire 
to  bring  his  own  tent,  he  may  do  so,  and  a  floor  will  be  provided  for  it. 

The  Camp  may  be  reached  by  wagon  road  from  Centre  Harbor  —  the 
nearest  town  —  which  is  six  miles  away,  on  Lake  Winnepesaukee.  The 
most  convenient  route,  however,  is  via  Ashland,  N.  H.,  on  the  line  of 
the  Boston  and  Maine  Railroad,  and  thence  by  boat  through  the  Squam 
Lakes  —  a  distance  of  about  eight  miles.  The  Camp  launch  makes  dailj 
trips  to  Ashland,  for  mail  and  supplies.  The  Post-offlce  address  is  Ash- 
land,  N.  H.  Telegrams  should  be  sent  via  Centre  Harbor,  N.  H.  For 
recreation  there  is  fishing,  swimming,  boating,  cross-country  walking, 
base-ball,  and  tennis. 

Students  should  provide  themselves  with  the  text-books  indicated  and 
the  following  drafting  instruments :  a  pair  of  compasses  with  needle, 
pencil,  and  pen  points,  a  pair  of  spacers,  right-line  and  contour  pens,  a 
T-square,  45°  and  60*^-30"  triangles,  and  a  triangular  engineer's  scale 
with  10,  20,  30,  -10,  50,  and  60  divisons  to  the  inch.  Ink,  paper,  pencils, 
etc. ,  can  be  obtained  at  the  Camp  store.  The  drawing  boards  are  trans- 
ported from  Cambridge.  Students  should  also  provide  themselves  with 
two  pairs  of  blankets,  sheets  and  towels. 

Board  at  the  Camp  is  $7.00  per  week.  Incidental  expenses  for  all 
courses,  including  transportation  from  Boston  to  Camp,  text-books,  sta- 
tionery supplies,  laundry,  etc.,  probably  $30.00.  Tuition  and  board  are 
payable  in  advance.  Students  are  held  responsible  for  damages  received 
by  instruments  while  in  their  care. 

Shopwork. 

The  Shopwork  courses  are  given  in  the  building  of  the  Cambridge 
Manual  Training  School  by  the  teachers  who  are  regularly  employed 
there,  but  the  courses  are  directed  and  supervised  by  a  professor  appointed 
for  that  purpose  by  Harvanl  University.  The  building  is  well  equipped 
and  the  instruction  is  confined  wholly  to  the  summer. 
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CIVIL  ENGINEERING 

The  degree  of  Bachelor  of  Science  in  Civil  Engineering  will  be  con- 
ferred on  stadenta  who  complete  this  prognramme  and  pass  the  required 
examinations  satis&ctorily.f 

First  Year. 
Algebra  (Engineering;  la) . 

Mon.,  Wed.,  Fri.,  at  10  or  11,     First  half-year,  (III  or  IV) 

Trigonometry  (Engineering  16). 

I,   jTu.f  Th.,  Sat,,  at  10,     First  half-year. 

Or,  II,   Tu.y  Th,j  Sat,,  at  10,     Second  half-year.  (XI) 

Analytic  Geometry  (Engineering  Id), 

Man.,  Wed.,  Fri.,  at  10  or  11.     Second  half-year.  (Ill  or  IV) 

Mechanical  Drawing  (Engineering  Sa). 

Mon.,  at  1.30;  draughting,  six  hours  a  week:  I,  Mon.,  Fri.,  1.30- 
4.30;  II,  Tu„  Th,,  1.30-4.30,  (VI) 

Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Mon,,  Fri.,  at  12;  laboratory  work,  Tu.,  Th„  1.30-3.30,  or  Wed., 
Fri„  2.30-4.30.  (V) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Mon.,  Wed.,  Fri.,  at  10;  II,  Mon,,  Wed,, 
Fri,,  at  11;  III,  Mon,,  Wed.,  Fri„  at  12;  IV,  Tu.,  Th.,  Sat.,  at 
10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Tu.,  Th.,  Sat.,  at  12.    (XVI) 

German  or  French.     One  full  course  in  addition  to  the  admission  require- 
ments, so  chosen  as  not  to  conflict  with  other  prescribed  courses. 

Experimental  Physics  (Physics  B). 

Wed.,  at  12 ;  laboratory  work,  two  hours  a  week,  and  conference, 
one  hour  a  week.  For  those  only  who  did  not  present  Physicti  for 
admission.  (I  and  V) 

Surveying  (Engineering  4a). ^ 
Six  weeks  in  the  summer. 

Oeodetic  Surveying  (Engineering  4c). | 
Two  weeks  in  the  summer. 

Railroad  Engineering  (Engineering  id).X 
Three  weeks  in  the  summer. 

t  Stadentu  of  Civil  Engineering  Hrc  adriscd  to  tiike  in  addition  to  this  programme 
theShopwork  Coursesi,  Engineering  10a,  106, 10c  and  lOe. 

X  Engineering  4a,  4c  and  Ad  are  preferably  taken  at  the  close  of  the  First  Tear,  but 
may  be  taken  daring  a  sabseqaent  summer  with  the  consent  of  the  Chairman  of  the 
I>fvision. 
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Second  Yeab. 

DifferentUl  and  Integral  Calculus  (Engineering  Ic). 

Tu.,  Th,,  Sat,,  at  21.  (XII) 

Deacriptire  Geometry  (Engineering  36). 

.Von.,  Wed,,  Frt.,  1 2-1,     FirMt  half-year.  (IV) 

Mechaniflm  (Engineering  8c2). 

Wed,,  /W.,  J(?-i.     Sec€md  half-year,  '  (III) 

Elementary  Statics  (Engineering  56). 

Tu,,  Th.,  Sat.,  9-11,     Firtt  half-year,  (Z) 

Resistance  of  Materials  (Engineering  bd), 

Tu,,  Th,,  Sat,,  9-11,    Second  half-year,  (X) 

Steam  Machinery,  introductory  course  (Engineering  11a). 

Mon.,  Wed,,  Fr%„  cU  9,  and  Wed,  afternoon.    Second  half-year.     (II) 

Experimental  Physics  (Physics  C). 

Th.,  at  12 ;  laboratory  work,  one  afternoon  each  week  from  2  to  6. 
Sections  for  laboratory  work  will  be  arranged  for  Mon,,  Tu,, 
Wed.,  Th,,  and  Fri.,  afternoons.  (XIII) 

Or,  General  Descriptive  Physics  (Physics  1). 

Tu,,  Sat.,  at  12 ;  and  laboratory  work,  itoo  hours  a  week,  Tu.^  Wed,, 
Th.,  or  Fri,  (XIII) 

English  Composition  (English  BC). 

Wed.,  at  1,30,  and  a  second  hour  at  the  pleasure  of  the  inHructors, 

(VI) 

Tried  Yeab. 

Applied  Mechanics  (Engineering  5a). 

Mon.,  Wed.,  Fri.,  at  11.  (IV) 

Hydraulics  (Engineering  6a). 

Mon.,  Wed,,  Fri.,  a4  9.     Second  half-year.  (II) 

Thermodynamics  (Engineering  126). 

Mon.,  Wed.,  Fri.,  cU  9,     First  half-year.  (II) 

Engineering  Laboratory  (Engineering  IHa). 

Tu. ,  Th,,  at  10;  laboratory  work,  three  hours  a  week.  (XI) 

Machine  Design  (Engineering  14a). 

Tu.,  Th,,  Sat.,  11-1.     First  half -year.  (XII) 
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Metallurgy  (Engineering  18a). 

7*11.,  Th,,  8aL,  at  11,     Second  half-year,  (XII) 

Generation  and  Utilization  of  Electrical  Energy  (Engineering  16a). 

Tu.f  Th,,  Sat,t  at  9  ;  laboratory  work,  three  hour»  a  week.      (X) 

Fourth  Teab. 

[Common  Roads  (Engineering  4e). 

Tu,j  Th.,  Sat.,  at  9  (second  half-year).'}  (X) 

Omitted  in  1902-OS. 

Resistance  of  Biaterials  (Engineering  5c). 

Mon.t  Wed.,  Fri.,  at  9  (first  half-year).  (II) 

Water  Supply  and  Sanitary  Engineering  (Engineering  6c). 

Man.,  Wed.,  /W.,  at  10.     First  half-year.  (Ill) 

> 

Canals,  Rirers,  and  Irrigation  (Engineering  6d). 

Tu.y  Th.y  SeU.,  at  10;  laboratory  work,  six  hours  a  week.  Second 
half-year.  (XI) 

Bridges  and  Buildings  (Engineering  7a). 

Mon.,  Wed.,  Fri.,  1.30-4.30.  (VI) 

Masonry  and  Foundations  (Engineering  8a). 

Tu.,  Th.,  8at.t  at  11.     Second  half-year.  (XII) 

Engineering  Conference  (Engineering  21). 
Two  hours  a  week,  usually  in  the  evening. 

Contracts  and  Specifications  (Engineering  22). 

Sai.,  at  12.     Second  half-year.  (XIII) 

Elementary  Geology  (Geology  4). 

Mon.,  Wed.,  Fri.,  at  12.     First  half-year.  (V) 

Elementary  Field  and  Laboratory  Geology  (Geology  5). 
Wed.,  and  usually  Fri.,  at  12. 

In  February  and  March:  laboratory  work,  two  hours,  twice  a  week, 
in  sections:  Section  A,  Tu.,  Th.,  10-12 ;  or  B,  Tu.,  Th.,  1.30- 
3.30;  orC,  Wed.,  Fri.,  1.30-3.30.  In  April  and  May:  field 
work,  Th.  or  Fri.,  one  half-day  a  week,  and  laboratory  or 
field  work,  Tu.  or  Wed.  (V) 
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MECHANICAL  SKGINEERIIIG 

The  de^ee  of  Bachelor  of  Science  in  Mechanical  Engineering  will  be 
conferred  on  studenu  who  complete  this  programme  and  pass  the  required 
examinations  satisfactorilv.* 

F1R8T  Year. 
Algebra  (Engineering  la). 

Mon.,  Wed.,  Fr%.,  at  10  or  11.     First  half-year.  (Ill  or  IV) 

Trigonometry  (Engineering  16). 

I,  Tu,,  Th.y  Sat.,  at  10  (first  half-year). 

Or  II,   Tu.,  Th.,  Sat.,  at  10  (second  half-year).  (XI) 

Analytic  Geometry  (Engineering  Id). 

Mon.,  Wed.,  Fr%.,  at  10  or  11.     Second  half-year.  (Ill  or  IV) 

Mechanical  Drawing  (Engineering  Sa). 

Jfon.,  at  1.30;  draughting,  I,  Mon.,  Fri.,  1.30-4.30 ;  II,  Tu.<, 
Th.,  1.30-4.30.  (VI) 

Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Man.,  Fri.,  at  12;  laboratory  work,  Tu.,  Th.,  1.30-3.30,  or  Wed.^ 
Fri.,  2.30-4.30.  (V) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Mon.,  Wed.,  Fr%.^  at  10;  II,  Mon..  Wed.^ 
Fri.,  at  11;  III,  .Hon.,  Wed.,  Fri.,  at  12;  IV,  Tu.,  Th.,  Sat.,  at 
10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Tv.,  Th.,  Sat.,  at  12.    (XVI) 

German  or  French.     One  full  course  in  addition  to  the  admission  require- 
ments, so  chosen  as  not  to  conflict  with  other  prescribed  courses. 

Experimental  Physics  (Physics  B). 

Wed.,  at  12;  laboratory  work,  two  hours  a  week,  and  conference, 
one  hour  a  week.  For  those  only  who  did  not  present  Physics  for 
admission.  (I  and  V) 

Shopwork.    Chipping,  Filing  and  Fitting  (Engineering  10a). f 
Ninety  hours  in  summer. 

Shopwork.     Blacksmithing  (Engineering  10&).t 
Ninety  hours  in  summer. 

Shopwork.     Pattern  Making  and  Foundry  Practice  (Engineering  10c). f 
Ninety  hours  in  summer. 

Shopwork.     Machine-Sliop  Practice  (Engineering  10tf).t 
Ninety  hours  in  summer. 

*  StudentM  of  McoImiiicHl  Engineering  are  advised  to  take  in  addition  to  this  pro- 
gramme at  least  C'our!»o  -ki  ol'tlu'  Survej-ing  Cour«e««,  f^ngi  nee  ring  4<i,  4r  and  Ad. 

t  Engineering  lO/i,  KW>,  lOr-  jvn«l  10(?  are  pn'ferably  tjikrn  at  the  close  of  the  First 
Year,  hut  ma}'  be  taken  during  a  «ubHequent  summer  with  the  consent  of' the  Chainuaii 
of  the  Division. 
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Second  Yeas. 

Differential  and  Integral  Calculnt  (Engineering  Ic). 

Tu,,  Th,,  Sai,,  at  II,  (XII) 

Descriptire  Geometry  (Engineering  35) . 

Man.,  Wed,,  /W.,  ll-l.     First  half-year,  (IV) 

Mechanism  (Engineering  Sd), 

Wed.,  /W.,  10-1,     Second  haif-year,  (III) 

Elementary  Statics  (Engineering  ob), 

Tu,y  Th,,  Sat.,  9-11.     First  half-year,  (X) 

Resistance  of  liaterials  (Engineering  5<2) . 

Tu.,  Th.,  Sat.,  9-11.     Second  half-year,  (X) 

Steam  Machinery,  introductory  course  (Engineering  11a). 

Mon.,  Wed,,  Fri,,  at  9,  and  Wed,  afternoon.    Second  half-year,     (II) 

Experimental  Physics  (Physics  C), 

Th,,  at  12;  laboratory  work,  one  afternoon  each  week  from  2  to  6, 
Sections  for  laboratory  work  will  be  arranged  for  Mon.,  Tu., 
Wed.,  Th.,  and  Fri.  afternoons,  (XIII) 

Or,  General  Descriptive  Physics  (Physics  1). 

7*(i.,  Sai.,  at  12;  and  laboratory  work,  two  hours  a  week,  Tu.,  Wed., 
Th.,orFri.  (XIII) 

English  Composition  (English  BC), 

Wed,,  ai  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructors. 

(VI) 

Third  Year. 

Applied  Mechanics  (Engineering  ba). 

Mon.,  Wed.,  Fri.,  at  11.  (IV) 

Hydraulics  (Engineering  6a). 

Mon.,  Wed.,  Fri.,  at  9.     Second  half-year.  (II) 

Thermodynamics  (Engineering  126). 

Mon,,  Wed.,  Fri,,  at  9.     First  half-year.  (II) 

Engineering  Laboratory  (Engineering  18a) . 

Ihi.,  Th,,  at  10;  laboratory  work,  three  hours  a  week,  (XI) 

Machine  Design  (Engineering  14a). 

Tu.,  Th.,  Sat,,  11-1,     First  half-year.  (XU) 
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Generation  and  Utilization  of  Electrical  Energy  (Enpneering  16a). 

Tu,,  Th,t  Sat.t  ai  9;  laboratory  work,  ihrte  hour»  a  wedk.      (X) 

Metallurgy  (Engineering  18a). 

TVi.,  Th,^  ScU,,  ai  11,     Second  Kaif-year.  (XII> 

Fourth  Year. 

ReBittance  of  Materials  (Engineering  5c). 

ifofi.,  Wed,,  Fri.,  at  9,     Firgt  half-year.  (11) 

Efficiency  of  Heat  Engines  (Engineering  12a). 

TVi.,  Th.,  Sat.,  at  11.     Firgt  half-year.  (XII^ 

Heating  and  Ventilation  (Engineering  12«). 

Tu.,  Th.,  Sat.,  ai  10.     FxrMt  half-year.  (XI) 

Engineering  Laboratory  (Engineering  135). 

Lecture,  onee  a  week  ;  laboratory,  nine  hours  a  week. 

Machine  Design  (Engineering  146). 

Twelve  hours  a  week,  Mon.,  Wed.,  and  Fri, 

Engineering  Conference  (Engineering  21). 

Two  hours  a  week,  usually  in  the  evening. 

Contracts  and  Specifications  (Engineering  22). 

Sat.,  ai  12.     Second  half-year.  (XIII) 

ELECTRICAL  SKGINESRIIIG 

The  degree  of  Bachelor  of  Science  in  Electrical  Engineering  will  be 
conferred  on  students  who  complete  this  programme  and  pass  the  required 
examinations  satisfactorily.* 

First  Year. 
Algebra  (Engineering  la). 

Mon.y  Wed.,  Fri.,  at  10  or  11.     First  half-year.  (Ill  or  IV) 

Trigonometry  (Engineering  16). 

I.   Tu.,  Th.,  Sat.,  at  10.     First  half-year. 

Or,  XL   Tu.,  Th.,  Sat,  at  10.     Seednd  half-year.  (XI) 

Analytic  Geometry  (Engineering  \d). 

Mon.,  Wed.,  Fri.,  at  10  or  11.     Second  half-year.  (Ill  or  IV) 

Mechanical  Drawing  (Engineering  3a). 

Mon., at  1. SO;  draughting:  I,  Mon.,  Fri.,  1.30-4.30 ;  II,  Tu,,  Th., 
1.30-4.30.  (VI) 

*  Btudents  of  Electrical  Engineering  are  advised  to  take  in  addition  to  this  programme 
at  least  Coarse  4a  of  the  Surveying  courses.  Engineering  4a,  4c,  and  4<f. 
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DescriptiTe  Inorganic  Chemistry  (Chemistry  1). 

Mon.j  PH.,  at  12;  laboratory  work,  Ta,,  Th.,  1,30-3,30,  or  Wed,, 
Fri,,  2.30-4,30.  (V) 

Bhetoric  and  English  Composition  (English  A), 

DiTided  into  sections.  I,  Mon.,  Wed,,  Fri.,  at  10;  II,  Mon,,  Wed., 
Fri.,  at  11;  III,  Mon„  Wed,,  Fri,,  at  12;  IV,  Tu.,  Th.,  Sat,, 
at  10;  V,  Tu„  Th,,  Sat.,  at  11;  VI,  Tu.,  Th,,  Sat.,  at  12,    (XVI) 

German  or  French.    One  tall  coarse  in  addition  to  the  admission  require- 
ments, so  chosen  as  not  to  conflict  with  other  prescribed  courses. 

Experimental  Physics  (Physics  B). 

Wed.,  at  12 ;  laboratory  work,  two  hours  a  week,  and  conference, 
one  hour  a  week.  For  those  only  who  did  not  present  Physics  for 
admission.  (I  and  V) 

Shopwork.    Chipping,  Filing  and  Fitting  (Engineering  10a).* 
Ninety  hours  in  summer, 

Shopwork.    Blacksmithing  (Engineering  106).* 
Ninety  hours  in  summer, 

Shopwork.    Pattern  Making  and  Foundry  Practice  (Engineering  10c).* 
Ninety  hours  in  summer, 

Shopwork.     Machine  Shop  Practice  (Engineering  lOe).* 
Ninety  hours  in  summer, 

Sbcohd  Year. 

Differential  and  Integral  Calculus  (Engineering  Ic). 

Tu.,  Th.,  Sat.,  at  11.  (XII) 

DescriptiTe  Geometry  (Engineering  Sb). 

Mon.,  Wed.,  Fri.,  11-1.     First  half-year.  (IV) 

Mechanism  (Engineering  Sd) . 

Wed.,  Fri.,  10-1.    Second  half-year.  (Ill) 

Elementary  Statics  (Engineering  56). 

Tu.,  Th.,  SeU.,  9-11,     First  half-year,  (X) 

Besistance  of  Materials  (Engineering  5d), 

J^.,  Th.,  Sat.,  9-11,     Second  half-year.  (X) 

Steam  Machinery,  introductory  course  (Engineering  11a). 

Mon.,  Wed.,  Fri.,  at  9,  and  Wed.  afternoon.    Second  half-year,     (II) 

*  Engineering  10a,  106,  10c  and  10«  are  preferably  taken  at  the  clone  of  the  First 
Tear,  but  may  be  postponed  till  a  subsequent  summer  with  the  consent  of  the  Chairman 
of  the  Dirision. 


108 

Ezperimenul  Phjtics  (FhjaicM  C). 

Th.^  12 ;  laboratory  work,  oji€  afttmoon  eaek  wedt  from  2  to  9* 
Sectii)n8  for  lahoraturr  work  will  be  arrmnged  for  JfoM.,  TV.,  WtdL^ 
Th.,  and  Fft.,  afternoons.  (XIII) 

Or,  General  Descriptive  Pbytict  (Physics  1). 

Tu.,  Sat.,  at  12;   and  laboratory   work,   two  hours  a  «redfc,   Tw., 
Wed.,  Th.,  or  Fri.  (XIII) 

English  Composition  (English  BC). 

Wed.,  ai  1.30,  and  a  second  hour  at  the  pUasure  of  ike  insiruetors, 

(VI) 
Third  Year. 

Applied  Mechanics  (Engineering  oa). 

Mon.,  Wed.,  Fri.,  at  11.  (TV) 

Hydraulics  CEngineering  6a). 

Mon.,  Wed.,  Fri.,  ai  9.     Seeond  half-year,  (II) 

TheroKKlynamics  (Engineering  126). 

Mon.,  Wed.,  Fri.,  ai  9.     First  half-year.  (II) 

Engineering  Laboratory  (Engineering  13a). 

Tu.,  Th.,  at  10 ;  laboratory  work,  three  hours  a  icetk.  (XI) 

Direct  Current  Dynamo  Machinery  (Engineering  I6c). 

Tu.,  Th.,  at  9.     Laboratory,  three  hours  a  week.  (X) 

Electrical  Measurements  (Physics  3). 

Tu.,  at  12.     Laboratory,  six  hours  a  week.  (XIII) 

Fourth  Year. 

Alternating  Currents  and  Alternating  Current  Machinery  (Engineering 
16«). 
Tu.,  Th.,  Sat.,  at  11.    Laboratory  work,  eight  hours  atceek.     (XII) 

Dynamo  Design  (Engineering  16<£). 

Tu.,  Th.,2-5.  (XIV) 

Electrical  Engineering  Laboratory  (Engineering  16/). 

Mon.,  at  9.     Laboratory,  six  hours  a  week.  (II) 

Electric  Power  Transmission  and  Distribution  (Engineering  17a). 

Mon.,  Fri.,  at  9.     First  half-year,  (II) 

Telegraphy  and  Telephony  (Engineering  176). 

Mon.,  Fri.,  ai  9.     Second  half-year.  (II) 

Electrodynamics,  Magnetism  and  Electromagnetism  (Physict  i). 

Tu.,  Th.,  ai  10,  and  laboratory  work.  (XI) 
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Engiiieeiing  Conference  (Engineering  21). 

Ihco  hours  a  week^  usually  in  the  evening. 

Contracts  and  Specifications  (Engineering  22). 

So*,,  at  12.     Second  half-year.  (XIII) 

MINING  AND  MSTALLUK6T. 

General  Statement. 

This  programme  is  intended  to  provide  as  thorough  preparation  as  is 
possible  in  a  school  for  professional  work  in  Mining  and  Metallurgy. 
While  the  courses  scheduled  below  may  be  completed  in  four  years,  it  is 
belieyed  that  most  students  will  find  it  to  their  advantage  to  devote  five  years 
to  their  professional  training,  and  young  students  who  have  not  anticipated 
some  of  the  required  work  at  admission  are  advised  to  give  this  extra 
time. 

The  required  work  of  the  first  year  is  identical  with  that  of  the  four- 
year  programmes  in  General  Science,  Engineering,  and  Geology,  except 
that  Spanish  may  be  substituted  for  advanced  French  or  German.  The 
work  of  the  second  year  does  not  differ  materially  from  that  in  the  various 
programmes  in  Engineering,  except  in  the  requirements  of  Chemistry  and 
Geology.  Thus  the  student  is  not  bound  to  this  programme  of  study  after 
his  first  year  of  residence,  and  a  cliange  may  be  made  even  at  the  end  of 
his  second  year,  after  more  mature  refiection  and  experience,  without 
serious  inconvenience. 

Specialization  in  Mining  and  Metallurgy  begins  in  the  third  year  with 
introductory  courses  in  Mining,  Metallurgy,  Fire  Assaying,  and  Metal- 
lurgical Chemistry,  for  which  the  work  of  the  preceding  years  has  paved 
the  way.  The  remaining  time  of  the  student  is  largely  devoted  to  the 
allied  subjects  of  Mineralogy  and  the  Geology  of  ore-deposits. 

In  the  fourth  year  three  and  a  half  courses  are  required,  and  two  are 
elective,  subject  to  the  approval  of  the  Department.  This  arrangement 
is  intended  to  permit  some  specialization  either  in  Mining  or  Metallurgy. 
Thus  if  the  student  looks  towards  Metallurgy,  his  elections  will  Include 
Metallography  and  the  advanced  course  in  Metallurgical  Chemistry,  while 
if  he  desires  to  specialize  in  Mining  they  will  include  Mining  11  and 
courses  in  Economic  and  Field  Geology. 

Students  in  Harvard  College  who  intend  to  take  this  programme  are 
advised  to  anticipate  as  far  as  possible  the  work  of  the  first  two  years. 
The  corresponding  courses  in  the  Di*partnient  of  Mathematics  are  ac- 
cepted as  the  equivalent  of  the  Mathematical  work  of  the  first  and 
second  year.  The  attention  of  such  students  is  called  to  the  regulations 
under  which  the  degrees  of  A.B.  and  SB.  may  be  obtained  in  five  years, 
page  72. 
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Buildings  and  Laboratory  £qiilpiiient. 

The  work  of  the  Department  of  Mining  and  Metallurgy  is  mainlj 
carried  on  in  the  Rotch  Building,  which  has  been  set  apart  hy  the  Cor- 
poration for  this  purpose.  This  building  contains  a  lecture  room,  a 
library,  a  reading  and  exhibition  room  and  the  following  laboratories  : — 

The  Laboratory  of  Metallurgical  Chemistry. 

The  Laboratory  of  Metallurgical  Chemistry  occupies  the  west  wing  of 
the  Rotch  Building.  The  main  room  is  sixty  feet  long  by  thirty  feet  wide 
and  is  twenty  feet  high.  Adjoining  are  smaller  rooms  for  the  instructor, 
and  for  balances  and  storage. 

The  laboratory  is  ventilated  by  plenum  and  exhaust  fans,  the  latter 
drawing  air  from  the  hoods.  It  contains  forty-eight  desks  arranged  in 
groups  of  eight.  Each  individual  desk  has  a  sink  at  one  end  and  a  hood 
at  the  other.  The  hoods  are  provided  with  hot  plates  and  ^xed  steam  and 
air  baths.  Each  desk  also  has  gas,  compressed  air,  and  suction  for 
filtering. 

At  the  end  of  the  room  are  tables  thirty  feet  long,  fitted  with  lockers 
and  supplied  with  gas  and  water.  These  tables  are  used  for  large  or  gen- 
eral apparatus,  such  as  combustion  furnaces,  reductors,  calorimeters,  etc. 

The  equipment  of  the  laboratory  is  designed  for  general  metallurgical 
analysis,  which  demands  much  hood  space,  facilities  for  rapid  evaporation 
and  filtration,  and  good  ventilation  and  light. 

The  Simpkina  Ore-Dressing  Laboratory. 

The  Simpkins  Ore-Dressing  Laboratory  is  eighty  feet  long  by  thirty 
feet  wide  and  extends  to  the  full  height  of  the  building.  This  room  is 
provided  with  modern  machines  of  full  size  for  the  crushing,  amalgama- 
tion, and  concentration  of  ores.  It  contains  a  rock-breaker,  a  five  stamp- 
battery  with  automatic  feeder,  a  Frue  vanner,  a  slime  belt,  a  revolving 
huddle,  belted  and  geared  rolls,  a  Huntington  mill,  elevators,  revolving 
screens,  hydraulic  classifiers,  roughing  and  finishing  jigs,  amalgamating 
and  clean-up  pans,  settler,  etc. 

The  machines,  which  are  driven  by  three  fifteen-horse-power  electric 
motors,  are  so  arranged  that  they  may  be  operated  singly  or  in  almost  any 
desired  combination  for  experimental  work. 

The  Simpkins  Assay  Laboratory. 

The  Simpkins  Assay  Laboratory,  in  the  the  east  wing  of  the  Rotch 
Building,  is  forty  feet  long  by  twenty  feet  wide.  It  is  equipped  with 
nine  two-muffle  soft  coal  furnaces,  a  melting  fUrnace,  a  power  sample- 
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grinder,  and  all  the  apparatus  necessary  for  assaying.  The  laboratory 
contains  twenty  desks,  each  of  which  has  its  own  gas,  pulp-balance, -and 
fluxes  and  reagents. 

The  Simpkins  Metallurgical  Laboratory. 

The  Simpkins  Metallurgical  Laboratory,  in  the  east  wing  of  the  Botch 
Building,  is  now  being  equipped.  The  room  is  fifty  feet  long  by  forty 
wide.  It  will  contain  a  BrUckner  roasting  furnace,  n  rcverberatory  fur- 
nace, six  gas-furnaces  with  accessories  for  the  treatment  of  iron  and  steel, 
auch  as  annealing,  hardening,  tempering,  case  hardening,  malleablizing, 
etc.,  and  for  the  melting  and  making  of  alloys,  blowers,  tempering  baths, 
forges,  Le  Chatelier  and  Siemens  pyrometers,  a  Riehle  testing  machine 
(100,000  lbs.),  a  lathe,  a  power  hack  saw,  electric  furnaces,  polishing 
machines,  etc. 

All  heat  work,  the  measurement  of  high  temperatures,  and  the  pre- 
paration of  samples  for  analysis  and  of  metallic  specimens  for  optical 
investigation  will  be  carried  on  in  this  room. 

The  Laboratory  of  Metallography. 

The  laboratory  of  metallography  at  present  occupies  the  old  Infirmary 
building  on  Holmes  field,  a  short  distance  east  of  the  Rotch  Building.  It 
contains  microscopes  and  accessories  for  the  examination  of  metals  and 
other  opaque  objects,  a  Zeiss  electric  arc  Inmp  with  optical  bench,  Wels- 
bach  and  acetylene  lamps,  cameras  for  photomicrography,  a  dark  rooms, 
etc.,  and  desks  for  eighteen  students. 

All  heat  treatment,  pyrometric  work,  physical  testing,  polishing,  etc., 
required  In  metallographic  work  is  carried  on  in  the  Simpkins  Metallurgi- 
cal Laboratory. 

Libraries. 

The  Scientific  library  of  Professor  Raphael  Pumpelly,  containing 
upwards  of  3,000  bound  volumes,  is  temporarily  installed  in  the  Rotch 
Building,  and  may  be  used  by  students  under  suitable  restrictions.  The 
Whitney  library  in  the  Museum  and  the  Scientific  School  library  in  Pierce 
Hall  contain  a  large  number  of  books  on  Mining  and  Metallurgy.  A 
small  working  collection  of  about  100  volumes,  in  part  from  the  University 
library,  but  mainly  loaned  by  the  instructors  of  the  Department,  is  placed 
in  the  reading-room  of  the  Rotch  Building,  where  also  current  numbers 
of  the  principal  Mining  and  Metallurgical  journals  may  be  found. 

Summer  Work. 

In  the  summer  vacation  following  the  first  year  the  student  is  advised 
to  take  Gkology  SI,  thereby  anticipating  Geology  4  and  5  of  the  second 
jresLT,  but  is  not  required  to  do  so. 
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In  the  flammer  vacation  following  the  second  jear  the  connea  in  Sor- 
reying,  laating  eleven  weeks,  are  required. 

In  the  summer  vacation  following  the  third  year  Biining  12,  lasting 
eleven  weeks,  is  required. 

First  Yrar. 
Algebra  (Engineering  1a). 

Hon,.  Wed..  Fri.,  at  10  or  11.     First  half-year.  (Ill  or  IV) 

Trigonometrr  (Engineering  16). 

I,   Tu.,   Th„  Sat.,  at  10,  firtt  half-year:    or  II,   Tu.,   Th.,  Sat., 
at  10,  Meeond  half-year.  (XI) 

Analytic  Geometry  (Engineering  Id). 

Mon.,  Wed.,  Fri.,  at  10  or  11.     Second  half-year.  (Ill  or  IV) 

Mechanical  Drawing  (Engineering  3a). 

Lectures:  JHon.,  at  1.30.     Draughting,  six  hours  a  week:  I,  JVon., 
Fri.,  1.30-430;  II,  Ti/.,  Th.,  1.30-4.30.  (VI) 

fEzperimental  Physics  (Physics  B). 

Lectures,  Wed.,  at  12 ;  and  laboratory  work,  two  hours  a  week. 

(I  and  V) 

Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Mon. J  Fri.,  at  12 ;  laboratory  work,  Tu.,  Th.,  1.30-3.30,  or  Wed., 
Fri..  2.30-4.30.  (V) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.     I,  Mon.,  Wed.,  Fri.,  at  10;  II,  Mon.,  Wed., 

Fri.,  at  11  ;    III,   Mon.,  Wed.,  Fri.,  at  12;   IV,    Tu.,  Th.,  Sat., 

at  10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Tu.,  Th.,  Sat.,  at  12. 

(XVI) 
One  full  course  in  a  modem  foreign  language. 

Geology  4  and  5  in  the  second  year  may  be  anticipated  in  the  summer 
vacation  of  the  first  year  by  taking  Geology  81. 

Second  Year. 

Differential  and  Integral  Calculus  (Engineering  Ic). 

Tu.,  Th.,  Sat.,  at  11.  (XII) 

Elementary  Statics  (Engineering  56). 

Tu.,  Th.,  Sat.,  9-11.     First  half-year.  (X) 

Resistance  of  Materials  (Engineering  5d). 

Tu.,  Th.,  Sat.,  9-11.     Second  half-year.  (X) 

Steam  Machinery  (introductory  course)  (Engineering  11a), 

Mon.,  Wed.,  Fri.,  at  9,  and  Wed.  afternoons.     Second  half-year. 

(n) 

t  For  thofle  who  hare  not  offered  Ph%*9tc«  for  a<ltiiiB9ion. 
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Experimental  Physics  (Physics  (7). 

Th.,  at  12  ;  laboratory  work,  one  afternoon  each  week  from  2  to  6. 
Sections  for  laboratory  work  will  be  arranged  for  Mon,^  Tu.t  Wed., 
Th.  and  Fr%.  afternoons.  (XIII) 

Or  General  Descriptive  Physics  (Physics  1). 

Tu.j  Sat.,  at  12 ;  laboratory  work,  two  hours  a  week,  Tu.,  Wed., 
Th.,  or  Fri.  (XIII) 

Qualitative  Analysis  (Chemistry  8) . 

Mon.,  Wed.,  Fri.,  at  11.  (IV) 

Elementary  Geology  (Geology  4). 

Mon.,  Wed.,  Fri.,  at  12.     First  half-^ear.  (V) 

Elementary  Field  and  Laboratory  Geology  (Geology  5). 
Wed.,  and  usually  Fri.,  ai  12. 

In  February  and  March :  laboratory  work,  two  hours,  twice  a  week, 
in  sections:  Section  A,  Tu.,  Th.,  10-12;  or  B,  Tu.,  Th.,  1.30- 
3.30;  or  C.  Wed.,  Fri.,  1.30-3.30.  In  April  and  May:  field- 
work,  Th.  or  Fri.,  one  haJf-day  a  week,  and  laboratory  or  field- 
work,  TV*,  or  Wed.     Second  half-year.  (V) 

English  Composition  (Englisli  BC). 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructors. 
Half-course.  (VI) 

Surveying  (Engineering  4a,  4c,  and  4<2).     Summer  work,  11  weeks. 

Third  Ybar. 

Prospecting  and  Exploring  (Mining  1). 

Tu,,  Th.,  Sat.,  at  12.     Second  half-year.  (XIII) 

Metallurgical  Chemistry  (Metallurgy  C). 

Mon.,  Wed.,  Fri.,  at  2.30.     Second  half-year.  (VII) 

General  Metallurgy  (Metallurgy  9). 

Tu.,  Th.,  and,  at  the  pleasure  of  the  instructor.  Sat.,  at  11.     Second 
half-year.  (XII) 

Fire  Assaying  (Mining  10). 

Tu.,  Th.,  Sai.,  at  11 ;  and  laboratory  work,  two  afternoons  a  week 
(Mon.,  Tu.,  Wed.,  or  Th.)     First  half-year.  (XII) 

The  Study  of  Mining  Operations  (Mining  12). 
Six  weeks  in  the  summer. 

Mining  Geology  (Geology  10). 

Tu.,  Th.,  Sat.,  at  10.  (XI) 

Mineralogy  (Mineralogy  2). 

Mon. ,  Wed. ,  Fri.  ,ailO,  with  five  additional  laboratory  hours.     (Ill ) 
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Applleil  Mechanics  (Engineering  5a). 

Mon.,  Wed.,  /'n..  at  11.  (IV) 

Generation,  Trantmitsion,  and  Utilization  of  Electrical  Energy  (Engi- 
neering 16a ).     First  half-year  only. 
Tu.,  Th.t  Sat.,  at  9  ;   laboratory  work,  three  Houtm  a  week.        (X) 

Fourth  Year. 

Metallurgy  of  iron  and  steel  ( Metal) urgr  2). 

.Vow.,  Wed.,  FH.,  at  12.     First  half-year.  (V) 

Metallurgy-  of  copper,  lead,  nickel,  zinc,  and  the  minor  metala  (Metal- 
lurgy 3). 
Mon.,  Wed.,  Fri.,  at  12.     Second  half-year.  (V) 

Ore  I)ret»ing,  Concentration,  and  Milling  (Mining  4). 

Mon.,  Wed.y  Fri.,  at  9,  and  laboratory  work  two  afternoons  a  week 
(Mon.,  Tv.,  Wed.,  or  Th.).  (II) 

Metal  and  C^oal  Mining  (Mining  5). 

Man.,   Wed..  Fri.,  at  10.     First  half-year.  (Ill) 

Engineering  Laboratory  (Engineering  13a). 

Lectures  :   Tu.,  Th.,  at  10 ;  laboratory  work,  three  hours  a  week. 

(XI) 
Two  elective  courses  to  be  approved  by  the  Department. 

ARCHITECTURE. 

The  following  programme  sets  forth  the  studies  required  of  candidates 
for  the  degree  of  S.B.  in  Architecture.  By  anticipating  any  of  these  sub- 
jects at  the  admission  examination  or  by  passing  in  the  equivalent  course 
in  the  Summer  School,  students  gain  additional  time  to  devote  to  the 
strictly  profesnional  studies.  The  programme  is  arranged  to  be  completed 
in  four  years,  but  i«tudents  should  take  five  years  unless  they  have 
anticipated  at  least  two  of  the  following  subjects  : — Prescribed  English, 
Advanced  French,  Advanced  German,  Elementary  Physics. 

Candidates  for  admission  who  inti>nd  to  pursue  this  programme  are 
therefore  advised  to  offer  the  above-named  subjects  in  the  examination 
for  admission,  as  well  as  Freehand  Drawing  and  the  History  of  Greece 
and  Rome.  It  will  be  found  advantageous  to  have  a  thorough  prepara- 
tion in  both  French  and  German  before  entering.  A  pamphlet  may  be 
had  on  application  giving  a  more  detailed  account  of  the  work  and 
facilities  of  the  Department  of  Architecture. 
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New  Building  and  Equipment. 

The  Department  now  occupies  the  splendid  building  devoted  exclu- 
sively to  its  use  provided  by  the  gift  of  Mr.  and  Mrs.  Nelson  Robinson  of 
New  York  in  memory  of  their  son  Nelson  Robinson,  Jr.,  of  the  class 
of  1900. 

The  building  contains  on  the  ground  floor  the  following  rooms :  — 

1.  A  Hall  of  Casts,  which  runs  through  two  stories,  and  in  which  are 
set  up  full  size  casts  of  important  pieces  of  architecture.  These  include 
the  orders  of  the  Temple  of  Theseus  at  Athens,  of  the  Mausoleum  at 
Halikamassus,  and  of  the  Temple  of  Vesta  at  Tivoli,  the  entablature  of 
the  Temple  of  Concord  in  Rome,  several  important  Roman  and  Renais- 
sance doorways  (including  that  of  the  Temple  of  Hercules  at  Con) ,  the 
balcony  and  window  of  the  Cancelleria  palace  in  Rome,  the  fountain  by 
Verrochio  from  the  courtyard  of  the  Palazzo  Vecchio  in  Florence,  the 
altar  found  at  Ostia,  besides  statues,  vases,  cornices,  and  other  smaller 
objects.  A  restoration  of  one  corner  of  the  Temple  of  Nik6  Apteros  at 
Athens  is  shortly  to  be  added. 

2.  A  lecture-room  50  X  30  feet  provided  with  two  stereopticons  in  a 
gallery.  In  this  room  a  valuable  collection  of  oriental  embroideries, 
textiles,  and  prints  are  hung,  beside  a  number  of  copies  from  paintings 
of  the  great  Italian  masters,  a  few  modem  examples  of  drawing  and 
etching,  and  one  original  painting  by  Van  Cost.  This  collection,  besides 
several  tapestries  hung  in  the  main  drawing  room,  and  a  number  of  water- 
colors  mainly  architectural  in  the  freehand  drawing  room,  is  lent  by 
Dr.  Ross. 

3.  A  room  for  fk'eehand  drawing.  Here  other  casts  mainly  of  mediaeval 
architecture  are  set  up.  On  the  walls  hang  a  large  painting  by  Mr.  Joseph 
Linden  Smith  of  the  Temple  of  Abou  Simbel  in  Nubia,  the  g^ift  of  Mrs. 
David  P.  Kimball  of  Boston,  and  a  collection  of  water-colors  mainly  of 
architectural  subjects.  Other  drawings  are  kept  in  cases  in  this  room. 
The  collection  of  drawings  is  especially  valuable,  and  includes,  besides 
more  modem  works,  original  architectural  drawings  by  such  masters  as 
J.  M.  W.  Turner,  Samuel  Prout,  J.  D.  Harding,  David  Cox,  and  S.  J. 
Cotman. 

4.  An  exhibition-room  containing  samples  of  building  materials,  models 
illnstrnting  construction,  etc. 

5.  A  smaller  lecture-room  surrounded  with  blackboards  used  for  black- 
board drill. 

6.  A  room  for  clay  modelling  in  which  castn  mainly  of  Greek,  Roman, 
and  Renaissance  work  are  displayed.     Here   also  for  convenience  are 
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placed  cases  containing  a  small  collection  of  pottery  and  bronae  ware  lent 
by  Dr.  Ross  as  examples  of  design  and  color. 

Besides  these  there  are  instructors  rooms  and  coat  rooms. 

On  the  second  floor  is  the  main  drawing-room  140  x  80  feet,  from  which 
at  one  end  opens  a  smaller  drawing-room  and  at  the  other  the  library, 
each  35  x  40  feet. 

The  drawing-room  contains  other  important  casts  and  drawings.  It  is 
open  to  students  from  9  a.m.  to  6  p.m.,  and  from  7.30  p.m.  to  10  p.m.,  and 
instructors  are  usually  present  from  9  a.m.  to  4  p.m. 

The  basement  contains  rooms  for  unpacking  and  mounting,  photo- 
graphic dark-rooms,  store-rooms,  toilet-room,  etc. 

From  the  gift  of  the  same  donors  the  collections  of  photographs,  books, 
and  drawings  have  been  largely  increased,  and  a  valuable  collection  of 
lantern  slides  has  been  added. 

In  addition  to  the  collections  of  the  Department  of  Architecture  those 
of  the  Fine  Arts  Department  in  the  Fogg  Art  Museum  of  the  University 
consisting  of  casts,  photographs,  diagrams,  and  drawings,  and  the  casts 
and  photographs  of  Assyrian,  Persian,  and  Roman  work  in  the  Semitic 
Museum,  are  available  and  are  always  open  to  students. 

The  University  Library  at  Gore  Hall  contains  a  very  complete  collec- 
tion of  books  on  Architecture  and  the  Fine  Arts ;  and  the  Architectaral 
library  in  Robinson  Hall  is  fully  equipped  with  books,  photographs, 
mounted  plates,  and  drawings. 

The  instruction  offered  in  this  progp'snime  is  intended  to  afford  the  pre- 
liminary technical  training  required  for  the  practice  of  Architecture.  As 
all  such  school  training  must  be  supplemented  by  practical  experience  in 
an  architect's  office,  students  are  advised  during  their  period  of  study  to 
devote  a  portion  of  their  summer  vacation  to  that  work.  The  programme 
is  so  arranged  that  professional  studies  begin  in  the  First-Year  and  are 
continued  through  four  years.  In  the  First- Year  the  History  of  Ancient 
Architecture  is  taken  up  in  such  a  way  as  to  give  the  student  a  familiarity 
with  classic  form  which  shall  serve  as  a  basis  for  the  subsequent  practice 
in  original  Design  which  continues  through  the  whole  of  the  following 
three  years.  The  History  of  Architecture  (with  practice  in  drawing  its 
various  forms)  is  continued  through  the  Second- Year  and  completed  in 
the  Third. 

The  study  of  Design  is  pursued  mainly  by  means  of  problems  and 
criticisms.  In  addition  to  the  regular  staff  of  instructors,  the  Com- 
mittee appointed  by  the  Board  of  Overseers  takes  part  in  the  instruction 
in  design,  in  the  advanced  work  of  the  Third-Year.  Each  member  of  the 
Committee  in  turn  has  charge  of  a  problem,  discussing  with  the  class  the 
conditions  when  it  is  given  out  and  a  week  later  criticising  the  preliminary 
sketches.     The  final  drawings  having  been  made  by  the  students  under  the 
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of  the  regular  instnicfeon,  the  final  criticitm  it  giTen  by  the  Tisii- 
ing  member  of  the  Committee.  This  method  of  work  has  proretl  especially 
vafamble  and  sttmulatiiig.  This  Committee  now  consists  of  Messrs.  It.  $. 
Peabodt,  E.  M.  Wheklwuoht,  A.  WADswonxH  LoNorKixow,  Jn«,  and 
R.  Clxtstox  Sxcnois. 

With  regard  to  Constniction,  a  thoroagfa  and  broad  general  knowledge 
of  principlet  and  their  application  to  modem  woik  will  be  insisted  upon 
rather  than  a  minnte  consideration  of  constnictiTe  details.  So  much  of 
Mathematics  is  tangfat  as  is  necessary  to  this  knowledge  and  to  the 
exigencies  of  actual  office  practice.  The  matliematics  required  is  com* 
pletcd  in  the  Firsts  Year.  In  the  Second- Year  Mechanics  and  Strength  of 
Materials  Is  taken  up,  and  Building  Construction  in  the  Third. 

Facilities  will  be  given  for  graduate  work  in  Architecture,  and  students 
who  can  do  so  are  advised  to  extend  their  period  of  school  training  by 
one  or  more  years  of  graduate  study.  The  four  years  that  have  been 
allotted  usually,  in  this  country,  to  such  training  is  a  much  shorter  time 
than  is  given  in  the  great  schools  of  art  in  Europe,  or  than  might  with 
advantage  be  devoted  to  academic  training  in  architecture. 

The  courses  in  Architecture  have  been  arranged  primarily  to  moot  the 
needs  of  students  in  the  Scientific  School  who  are  taking  the  technicnl 
four  years*  programme.  Alt  of  these  courses  are  open  also  to  students  in 
the  College  who  are  fitted  to  profit  by  them,  and  tlie  courses  on  the  His- 
toiy  of  Architecture  (la,  16,  Ic)  may  be  counted  towards  the  degree  of 
A.B. 

Students  in  the  College  intending,  after  graduation,  to  take  up  the  study 
of  Architecture  professionally,  are  advised  to  arrange  their  College  course 
in  such  a  way  as  to  provide  a  foundation  for  their  professional  studies. 
Besides  taking  the  courses  in  Fine  Arts,  such  students  are  recommended 
to  study  the  History  of  Greece  and  Rome,  the  Middle  Ages,  and  the 
Renaissance.  They  may  also,  with  advantage,  take  such  courses  in 
Classical  Philology  as  have  a  bearing  on  the  History  of  Art,  and  it  is 
important  that  they  should  acquire  a  knowledge  of  French  and  (lerman, 
as  the  best  works  on  architecture  are  in  these  languages.  The  mathe- 
matics required  in  the  four  years*  programme  in  architecture  may  \rith 
great  advantage  be  anticipated.  The  Professor  of  Architecture  will  be 
glad  to  advise  with  students  who  intend  to  plan  such  a  course. 

If  the  College  course  is  carefully  planned  with  that  end  in  view,  it  will 
be  possible  to  graduate  in  Architecture  in  two  years  after  taking  the 
degree  of  Bachelor  of  Arts,  if  some  of  the  professional  studies  have  been 
anticipated. 

The  work  of  the  architect  requires  not  only  a  technical  knowle<lge  of 
building  processes  and  familiarity  with  architectural  form,  its  history  and 
lue,  but  it  demands  wide  intellectual  sympathy,  cultivated  taste,  and 
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trained  imagination.  Such  training  and  cnltiration  can  moit  readily  be 
obtained  —  or  the  impulse  leading  to  it  can  best  be  given  —  by  a  careftilly 
arranged  college  course.  Those  who  intend  to  pursue  architecture  as  a 
profession  are  therefore  strongly  advised  to  take,  if  possible,  a  full 
college  course  before  beginning  their  technical  studies. 

The  President  and  Fellows  of  Harvanl  College  have  established  from 
the  Nelson  Robinson  Jr.  Memorial  Fund  the  Nelson  Robinson  Jr.  Trav- 
elling Fellowship  in  Architecture,  of  the  annual  value  of  $1000,  to  be 
held  for  one  year,  and  to  be  awarded  annually  until  further  notice.  (See 
p.  74.) 

The  degree  of  S.B.  in  Architecture  will  be  conferred  on  students  who 
complete  this  programme,  pass  the  required  examination  satis&ctorilj, 
and  present  an  acceptable  thesis. 

First  Year. 

Technical  and  Historical  Development  of  the  Ancient  Styles  (Architec- 
ture la). 

Mon.t  Wed,,  Fri.^  at  12,  and  additional  hours  for  drawing,        (V) 

* 

Elementary  Architectural  Drawing.  —  The  Orders  (Architecture  2a). 

Tu.,  Th.,  2,30-4.30,  and  ai  least  ten  other  houn,  (XV) 

Principles  of  Delineation,  Color,  and  Chiaroscuro  (Fine  Arts  1). 

Mon.,  Wed, ,  /Vt.,  at  2.30,  and  additional  houn  for  drawing^  (VII) 

Trigonometry  (Engineering  lb). 

Tu,,  Th.,  Sat,,  at  10,  first  half-year;  or  Tu„  Th.,  Sai,^  at  10, 
second  half-year,  (XI) 

Analytic  Geometry  (Engineering  Id), 

Hon,,  Wed.,  Fri.,  at  10  or  11,     Second  half-year.  (Ill  or  IV) 

Rhetoric  and  English  Composition  (English  A), 

Divided  into  sections.  I,  Mon.,  Wed,,  Fri.,  at  10;  II,  Mon,,  Wed., 
Fri.,atll;  III,  Mon.,  Wed,,  Fri,,  at  12;  IV,  Tu„  Th,,  Sat., 
at  10;  V,  Tu„  Th,,  Sat.,  at  11 ;  VI,  Tu„  Th„  Sat.,  at  12,   (XVI) 

German  or  French.* 
One  full  course, 

fElementary  Physics  (Physics  B), 

Wed.,  at  12 ;  laboratory  work,  two  hours  a  week;  recitations  or  con- 
ferences, one  hour  a  week,  (I  and  V) 

*  Seudentfl  who  have  parsed  both  Advanced  French  and  Advanced  G«niuui  in  the 
admission  examinations  are  exempted  from  further  study  of  these  languages. 
t  For  those  who  do  not  present  Phy^tics  for  admission. 
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Second  Tbab. 

fTechnical  and  Historical  Development  of  the  Mediaeyal  Styles  (Archi- 
tecture 16). 
Mon.y  Wed.,  /W.,  at  10.  (Ill) 

Or  fTechnical  and  Historical  Development  of  Renaissance  and  Modem 
Architecture  (Architecture  le). 
Mon.,  Wed.,  Fri.,  at  10.  (Ill) 

Freehand  Drawing  (Architecture  So). 

Two  sections.    I,  Mon.^  Wed.^  Fri.,  iU  P,  and  three  other  hour$ ;  II, 
Tu.,  Th.,  Sat.,  at  9,  and  three  other  hours.  (II  or  X) 

Elementary  Architectural  Design  (Architecture  4a). 

Mon.,  2-4.30,  and  at  least  twelve  other  hours  a  week.  (V'll) 

Descriptive  Geometry.  —  Elementary  Shades,  Shadows,  and  Perspective 
(Engineering  36). 
Lectures  and  draughting,  Mon.,  Fri.,  11-1.  (IV) 

Stereotomy,  Shades,  Shadows,  and  Perspective  (Engineering  3e). 

Lectures  and  draughting,  Wed.,  11-1.     Second  half-year.  (IV) 

Elementary  Statics  (Engineering  ob). 

Tu.,  Th.,  Sai.,  9-11.     First  half-year.  (X) 

Resistance  of  Materials  (Engineering  5d). 

Tu.,  Th.,  Sat.,  9-11.     Second  half-year.  (X) 

English  Composition  (English  BC). 

Wed.,  at  1.30,  and  a  second  hour  ai  the  pleasure  of  the  instructors. 

(VI) 
German  or  French. ^ 

One  full  course. 

Third  Year. 

fTechnical  and  Historical  Development  of  the  Mediaeval  Styles  (Archi- 
tecture 15). 
Mon.,  Wed.,  Fri.,  at  10.  (Ill) 

Or  fTechnical  and  Historical  Development  of  Renaissance  and  Modern 
Architecture  (Architecture  Ic). 
Mon.,  Wed.,  Fri.,  at  10.  (Ill) 

Freehand  Drawing,  second  course  (Architecture  36). 

Two  sections  :   I,  Mon.,  Wed.,  Fri.,  at  9,  and  three  other  hours ;  II, 
Tu.,  Th.,  Sat.,  at  9,  and  three  other  hours.  (II  or  X) 

t  Thexe  courjies  are  giyen  in  alternate  years. 
IT  See  note  on  page  118. 
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Architectural  Design,  second  coarse  (Architecture  46). 

Tu.i  2-4.30,  and  at  least  sixteen  other  hours  a  week.  (XV) 

Building  ("oiistruction.  —  Carpentry.     Lectures  and  drawing  (Architec- 
ture 5 ) . 
Mon..  at  3.30,  and  two  other  hours.     Second  half-year.  (VIII) 

Theory  of  Design  (Architecture  7). 

Mon.,  Wed,,  Fri.,  1.30-3,30.  (VI) 

Masonry  and  Foundations  (Engineering  8a). 

7m.,  Th,,  Sat.,  at  11.     Second  half-year.  (XII) 

Building  Stones  (Mineralogy  3). 

Mon.,  Wed.,  Fri.,  at  3.30.     First  half-year  (VllI) 

'    Fourth  Year. 

Freehand  Drawing,  third  course  (Architecture  Sc). 

Two  sections :   I,  Mon.,  Wed.j  ai  9,  and  four  other  hours ;  II,  Tu., 
Th.,  at  9,  and  four  other  hours.  (II  or  X) 

Architectural  Design,  third  course  (Architecture  4c).  (XV) 

Modelling  (Architecture  G). 

Th.,  1.30-430.     Half-course.  (XVI) 

Contracts  and  SpecificationB  (Engineering  22). 

Sat.,  at  12.     Second  half-year.  (XIII) 

And  the  equivalent  of  two  courses  selected  from  the  following :  — 

^Principles  of  Design  in  Painting,  Sculpture,  and  Architecture  (Fine 
Arts  2). 
Man.,  Wed.,  Fri.,  at  3.30.  (VIII) 

History  of  Greek  Art  (Fine  Arts  3). 

Tu.,  Th..  Sat.,  at  9.  (X) 

*TI)c  Fine  Arts  of  the  Middle  Ages  and  of  the  Renaissance  (Fine  Arts  4). 
Man.,  Wed..  Fri.,  at  9.  (II) 

Classical  Archaeology  (Fine  Arts  20). 

Man.,  9-10.30  (either  half  of  this  may  he  taken  as  a  hjUf-course). 

(II) 
fThe  Private  Life  of  the  Komans  (Latin  10). 

Tu.,  Th.,  and,  at  the  pleasure  of  the  instructor.  Sat.,  ai  12, 

(XIII) 
tThe  Life  of  the  Ancient  Athenians  (Greek  10). 

Tu.,  Th.,  and,  at  the  pleasure  of  the  instructor,  Sai.y  at  12.    (XIII) 

*  Fine  Arts  2  and  Fine  Arts  4  cannot  both  be  coanted  by  the  same  student  for  a 
dei^rec. 

t  The*e  courses  arc  jfiven  in  alternate  years. 
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History  and  Principles  of  Landscape  Design  (Landscape  Architecture  1). 
Mon.,  Wed,,  Fri.,  at  9.  (II) 

Aesthetics  (Philosophy  10). 

Mon.,  Wed.,  Fri.,  at  2.30,     Second  half-year.  (VII) 

Bridges  and  Buildings  (Engrineering  7a). 

Hon.,  Wed.,  Fri.,  at  1.30^.30.  (VI) 

Heating  and  Ventilation  (Engineering  12c). 

Tu,,  Th.,  Sat.,  at  10.     First  half-year.  (XI) 

LANDSCAPE  AKCHXTSCTURS. 

The  object  of  the  programme  of  study  outlined  below  is  to  provide  the 
instruction  in  the  elements  of  technical  knowledge  and  the  training  in 
the  principles  of  design  which  together  form  the  proper  basis  for  the 
professional  practice  of  Landscape  Architecture. 

Instruction  in  the  Theory  of  Design  will  begin  in  the  first  year  with  the 
historical  and  technical  courses,  Fine  Arts  1  and  Architecture  la,  fol- 
lowed by  a  special  course  in  the  second  year  on  the  History  and  Principles 
of  Landscape  Design,  consisting  of  lectures  supplemented  by  collateral 
reading,  conferences  and  exercises  in  drawing  illustrative  of  the  lectures. 
This  special  course  will  be  supplemented  by  a  general  course  on  the 
Principles  of  Design  in  the  Fine  Arts  (Fine  Arts  2)  and  by  a  course  in 
Elementary  Architectural  Design  (Architecture  4a).  The  latter,  which 
is  a  second  year  course  for  students  of  architecture,  will  be  modified  to 
meet  the  needs  of  the  Landscape  students,  and  stress  will  be  laid  upon 
planning  the  general  arrangement  of  buildings,  upon  the  treatment  of 
axial  arrangements  and  symmetry  in  design,  and  upon  the  grouping  of 
masses,  rather  than  upon  architectural  detail.  During  the  third  and 
fourth  years,  there  will  be  given  successive  courses  in  Landscape  Design, 
including  occasional  lectures,  but  consisting  chiefly  of  the  actual  solution 
of  problems  of  design  by  the  students  under  the  guidance  and  criticism  of 
the  instructors. 

As  a  prerequisite  to  intelligent  and  successful  design  the  students  will 
be  given  a  working  knowledge  of  the  materials  which  are  required  in  the 
execution  of  plans,  and  a  familiarity  with  the  means  by  which  they  are 
utilized.  In  tliis  connection  particular  attention  will  be  given  to  the 
study  of  plants  both  as  individuals  and  as  elements  of  landscape.  In 
the  first  year  will  be  given  lectures  and  laboratory  work  in  Botany, 
supplemented  by  study  of  plants  and  garden-work  at  the  Botanic  Garden. 
The  second  year  includes  a  course  in  Horticulture  at  the  Bussey  Institu- 
tion, consisting  of  lectures,  with  study  and  practice  in  the  greenhouses 
and  in  the  field  and  garden.     In  the  third  and  fourth  years  there  will  be 
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given  fluccessive  roaraes  on  PUnU  in  Relation  to  Landscape  Plantiiifr, 
conducted  mainly  at  the  Bassey  Inttitation  and  the  Arnold  Arboretum. 
These  courses  will  be  carefully  related  to  the  courses  in  Design  and 
will  be  supplemented  by  special  summer  work  after  the  third  year. 

All  the  other  technical  instruction,  which  is  closely  similar  to  that 
required  for  Engir.eers  and  Architects,  will  be  given  in  the  new  build- 
ing of  the  Architecture  Department  (see  p.  115)  at  Cambridge,  with  the 
exception  of  the  summer  field  course  in  Surveying,  which  is  con- 
ducted at  a  distance  from  the  University.  This  course  will  ensure  the 
necessary  familiarity  with  the  making  and  interpreting  of  topographical 
maps.  For  the  general  training  of  the  eye  and  hand,  and  as  a  necessary 
preliminary  and  accompaniment  to  the  courses  in  De8ign,'*nrach  attention 
will  be  given  to  both  mechanical  and  free-hand  drawing.  The  engineer- 
ing requirements  of  the  profession  will  be  fulfilled  in  the  courses  in 
Trigonometry,  Topographical  Surveying,  Constructieo  and  Maintainance 
of  Common  Roads,  Water  Supply  and  Drainage,  Masonry  and  Founda- 
tions, and  Contracts  and  Specifications.  The  courses  in  Landscape  Design 
will  further  include  the  elaboration  of  construction  plans.  The  courses 
in  Elementary  Architectural  Design,  and  in  the  Technical  and  Historical 
Development  of  the  Ancient,  Renaissance,  and  Modern  Styles,  will  give 
a  valuable  training  in  the  principles  of  design  and  some  knowledge  of  the 
treatment  of  the  minor  problems  of  an  architectural  nature  arising  in 
connection  with  most  landscape  work  and  especially  in  connection  with 
formal  gardens  and  terraces.  It  will  also  give  a  sufficient  knowledge  of 
architectural  methods  to  prepare  for  intelligent  conference  with  architecta 
in  regard  to  the  problems  in  which  the  two  professions  overlap. 

The  four  courses  in  Geology  and  Geography  are  included  in  the  pro- 
gramme in  order  to  give  a  useful,  practical  understanding  of  geological 
structure  and  weather  conditions,  and  to  open  the  way  to  a  better  com- 
prehension of  landscape  forms  and  a  more  intelligent  sympathy  in  dealing 
with  them. 

With  the  best  of  technical  training,  the  professional  success  of  a 
Landscape  Architect  must  depend  largely  upon  his  ability  to  enter  into 
touch  with  the  wide  range  of  ideals  whibh  he  is  sure  to  find  among  his 
clients.  In  no  way  can  this  ability  be  fostered  more  effectively  than  by 
the  broadening  influence  of  a  college  education,  and  while  the  following 
programme  represents  a  four  years'  course  open  to  students  who  can  pass 
the  entrance  examinations  of  the  School,  it  is  expected  that  a  large  pro- 
portion of  them  will  have  taken  a  full  college  course  before  devoting 
themselves  to  strictly  professional  work.  The  college  student  who 
arranges  his  programme  with  that  end  in  view  can  take  with  his  other 
work  a  sufficient  number  of  semi-technical  studies  to  fit  himself  for 
completing  the  programme  in  Landscape  Architecture  in  three  or  even  in 
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two  years  after  receiving  the  A.B.  degree.  The  instruction  in  the  purely 
professional  courses  is  therefore  addressed  primarily  to  those  approaching 
the  subject  from  the  point  of  view  of  graduate  students. 

The  examinations  for  admission  are  the  same  as  those  required  for  the 
other  departments  of  the  Lawrence  Scientific  School.  Candidates  for 
admission  intending  to  pursue  the  Landscape  Course  are  strongly  urged 
to  offer  Botany,  Free-hand  Drawing,  Projections,  Elementary  and  Ad- 
Tanced  Physics,  and  both  French  and  German. 

The  degree  of  Bachelor  of  Science  in  Landscape  Architecture  will  be 
conferred  on  students  who  complete  the  following  programme,  pass  the 
examinations  satisfactorily,  and  present  an  acceptable  thesis. 

First  Year. 

Principles  of  Delineation  (Fine  Arts  1). 

Mon.f  Wed, J  Frt.,  at  2,S0y  and  additional  howrs  for  drawing,  (VII) 

Technical  and  Historical  Development  of  the  Ancient  Styles  of  Architec- 
ture (Architecture  la). 
Mon,j  Wed,  J  Fri,<,  at  12,  and  additional  hours  for  drawing,        (V) 

Elementary  Architectural  and  Landscape  Drawing  (Architecture  2a) . 

Tu.,  Th„  2.30-4,30,  and  at  least  ten  other  hours.  (XV) 

Trigonometry  (Engineering  15) . 

Jfon.,  Wed,,  Fri.,  at  11,     First  half-year,  (FV) 

Elementary  Botany  (Botany  1). 

Tu,.y  Th,,  alio ;  laboratory  work, /our  hours  a  week.  Second  haif- 
year,  (XI) 

Rhetoric  and  English  Composition  (English  A), 

I,  Mon,,  Wed,,  Fri,,  at  10;  II,  Mon,j  Wed,,  Fri.,  at  11 ;  III,  Mon,, 
Wed,,  Fri„  at  12;  IV,  Tu.,  Th,,  Sat.,  at  10;  V,  Tu,,  Th,,  Sat., 
at  11 ;  VI,  Tu.,  Th.,  Sat.,  at  12.  (XVI) 

German  or  French,  one  full  course  in  addition  to  the  admission  require- 
ments. 

Second  Year. 

History  and  Principles  of  Landscape  Design  (Landscape  Architecture  1). 
Mon,,  Wed.,  Fri.,  at  9.  (II) 

Principles  of  Design  in  Architecture,    Sculpture,  and  Painting  (Fine 
Arta  2). 
Mon.,  Wed.,  Fri.,  at  3.30.  (VIII) 

Elementary  Architectural  Design  (Architecture  4a). 

Mon,,  2-4.30,  and  at  least  twelve  other  hours.  (VII) 
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fTechnical  and   Historical  DeTelopment  of  Renaiatance  and  Modem 
Architecture  (Architecture  le).     Not  given  in  1902-03. 
Mon,,  Wed.,  Fri.,  ai  10,  (III) 

Or  Physiography  of  the  Lands  (Geology  A). 

Mon.y  Wed.,  Fri.,  at  21 ;  laboratory  work  (two  hours  a  week)  in 
sections  as  follows:  I,  Mon.,  1.30-3.30;  II,  Tu.,  9-11;  III, 
Tm.,  11-1;  IV,  Th.,  1.30-3.30.  (IV) 

And  Meteorology,  elementary  course  (Geology  B). 

Hon.,  Wed.,  Fri.,  at  11 ;  laboratory  work  {two  kovn  a  week)  in 
sections  as  follows:  I,  Mon,,  1.30-3.30;  II,  Tu.,  9-11;  III, 
Ttt.,  11-1;  IV,  Th.,  1.30-3.30.  (IV) 

Horticulture  (Horticulture  la).     At  ike  Bu$sey  Institution. 
Tu.  at  12,  Th,  at  11.30,  Sat.  at  9.30  and  10,30. 

Horticulture  16.     At  the  Bussey  Institution. 

Tu.  at  11,  Th.  at  10.30 ;  laboratory  work,  Tu.,  Th.,  1  to  3. 

Surveying  (Engineering  4a). 

Six  weeks,  beginning  about  June  15.  Summer  work  at  Sqoam 
Lake. 

English  Composition  (English  BC). 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructors. 

(VI) 

Optional 

Agricultural  Chemistry.     At  the  Bussey  Institution. 
Hon.,  Fri.,  9.30-10.30. 

Third  Year. 

Practice  in  Landscape  Design,  first  course,  (Landscape  Architecture  2). 
Man.,  Wed.,  Fri.,  at  1.30-4.30,  and  additional  hours.  (VI) 

Freehand  Drawing  CArchitcrture  od). 

Two  sections :  I,  Mon..  Wed.,  Fri.,  at  9,  and  three  other  hours;  II, 
Tu.,  Th.,  Sat.,  at  9,  and  three  other  hours.  (11  or  X) 

Physiography  of  the  Lands  (Geology  A). 

Mon.,  Wed.,  Fri.,  at  11;  laboratory  work  (two  hours  a  week)  In 
sections  as  follows:  I,  Mon „  1,30-3.30 ;  II,  Tu.,  9-11;  III. 
Tv.,  11-1 ;  IV,  Th.,  1.30-3.30.  (IV) 

And  Meteorology,  elementary  course  (Geology  B). 

Mon.,  Wed.,  Fri.,  at  11 ;   laboratory  work  {two  hours  a  week)  in 

sections  as  follows:    I,  Mon.,  1.30-3.30;    II,   Tu.,  9-11;   III. 

Tu.,  11-1;  IV,  Th.,  10.30-3.30.  (IV) 

t  Architecture  \c  ih  {riven  in  altenmte  years  and  the  fitudent  is  required  to  alternate 
this  coume  with  Geology  A  and  Geology  B. 
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Or  fTechnical  and  Historical  Deyelopment  of  Renaiasance  and  Modem 
Architecture  (Architecture  U),    Not  given  in  1902-08. 
Mon.,  Wed.,  Fri,,  at  10.  (Ill) 

Study  of  Plants  in  relation  to  Planting  Design,  firat  cour$e^  (Hortical- 
ture  2).     Aiihe  Bu$»ey  InstittUiony  $econd  halfyfear. 
Thi,  at  2.30,  and  Sat.  9.30. 

Elementary  Geology  (Geology  4). 

Mon.,  Wed.,  Pri.,  at  12.     First  half-^ear.  (V) 

Elementary  Field  and  Laboratory  Geology  (Geology  5). 

Wed.,  and  uiually  Fri.,  at  12. 

In  February  and  March :  laboratory  work,  two  hown,  twice  a  weekt 
in  sections:  Section  A,  Tu.,  Th.,  10-12 ;  or  B,  TV.,  Th.,  1.30- 
3.3o;  orC,  Wed.,  Fri.,  1.30-3.30.  In  April  and  May:  field 
work,  Th.  or  Fri.  (^one  half-day  a  week) ,  and  laboratory  or  field 
work,  TV.  or  Wed.     Second  half-year.  (V) 

[Common  Roads  (Engineering  4e) . 

Tu.,  7%.,  Sat.,  at  9.     Second  half-year."}  (X) 

Omitted  in  1902-03. 

Summer  work  in  the  Study  of  Plants. 

Fourth  Year. 

Practice  in  Landscape  Design,  second  course,  (Landscape  Architecture  3). 
Mon.,  Wed.,  Fri.,  1.30-4.30,  and  additional  hours.  (VI) 

Study  of  Plants  in  relation  to  Planting  Design,  second  course,  (Horti- 
culture 3).     At  the  Bussey  Institution,  fyrst  half-year,  and  at 
Ccunbridge,  second  half-year. 
Th.,  at  2.30,  Sat.,  at  9.30. 

Freehand  Drawing,  second  course,  (Architecture  86). 

Two  sections  :  I,  Mon.,  Wed.,  Fri.,  at  9,  and  three  other  hours ;  II, 
Tu.,  Th.,  Sett.,  at  9,  and  three  other  hours.  (II  or  X) 

Water  Supply  and  Sanitary  Engineering  (Engineering  6c). 

Mon.,  Wed.,  Fri.,  at  10.     First  half-year.  (Ill) 

Masonry  and  Foundations  (Engineering  8a). 

Tu.,  Th.,  Sat.,  at  11.     Second  half-year.  (XII) 

Contracts  and  Speciflations  (Engineering  22). 

Sat.,  at  12.     Second  half-year.  (XIII) 

Thesis. 

t  Seo  note  on  pa^  124. 
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CHBMISTRT. 

This  prolamine  of  study  is  intended  for  students  preparing  to  become 
practical  chemists  or  teachers  of  the  science. 

The  degree  of  Bachelor  of  Science  in  Chemistry  will  be  conferred  on 
students  who  complete  this  programme,  pass  the  required  examinations, 
and  present  a  satisfactory  thesis. 

The  instruction  in  Chemistry  is  given  in  Boylston  Hall  (see  p.  290). 

First  Year. 

Descriptire  Inorganic  Chemistry  (Chemistry  1). 

Mon.,  Fri.,  at  12 :  laboratory  work*  Tu.,  Th.,  1,30-^.30,  or  Wed., 
Fri.,  2.30-4.30,  (V) 

Algebra  (Engineering  la). 

Mon.,  Wed.,  Th.,  Fri.,  at  10.     First  half-year.  (Ill) 

Trigonometry-  (Engineering  16). 

I.  Mon.,   Wed.,  Fri.,  at  11,  first  half-year ;   or  II,  Tu.,  Th.,  Sat., 
at  10,  second  half-year.  (IV  or  XI) 

Mechanical  Drawing  (Engineering  3a). 

Mon.,  at  11;   draughting,  six  hours  a  week;  I,   Mon.,  Fri.,   1.30- 
4.30:  II.  Tu.,  Th.,  1.30-4.30.  (IV) 

Khetoric  and  English  Composition  (English  A). 

Divided  into  sections.     I,  Mon.,  Wed.,  Fri.,  at  10:  II,  Mon.,  Wed,, 

Fri.,  at  11:    III,  Mon.,   Wed.,  Fri.,  at  12;    IV,  Tu.,  Th.,  Sat., 

at  10;  V,  Tu.,  Th.,  Sat.,  at  11 ;  VI,  Tu.,  Th.,  Sat.,  at  12. 

(XVD 
German  or  French. 

One  full  course  in  addition  to  the  admission  requirements. 

Second  Year. 

Analytic  Geometry  (Engineering  \d). 

Mon.,  Wed.,  Fri.,  at  10  or  11.  (Ill  or  IV) 

Organic  Chemistry  (Chemistry  2), 

Mon.,  Wed.,  Fri.,  at  9.  ^  (II) 

Qualitative  Analysis  (Chemistry  3). 

Mon.,   Wed.,  Fri.,  at  11.  (IV) 

Quantitative  Analysis,  gravimetric  and  volumetric  (Chemistry  4). 

Mon.,  Wed.,  Fri.,  at  3.30.  (VIII) 
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Experimental  Physics  (Ptirsics  C). 

r%.  ,at  12  :  Ubontorj  work,  oiu  afltrmoon  eatk  week  from  2  to  6. 

Sections  will  be  arranged  for  Jtom.^  Tu.,  Wed.,  Th.,  amd  Pri,y  after- 

noonM.  v^XIII) 

Or  General  Descriptive  Physics  (Physics  1). 

7*K.,  Sat.,  at  12;   laboratory  work,  two  kourM  a  week.   Tu.^  Wed., 
Tk.,  or  Fri.  (.XUI; 

English  Composition  (English   BCk 

Wed.,  at  1.30,  and  a  second  koyr  at  ike  pleasure  of  ike  instructor. 

(VI) 
German  or  French. 

One  full  course. 

Third  Year. 

Differential  and  Integral  Calculus  (Engineering  U), 

Tu.,  Tk.,  Sat.,  at  11.  (XII) 

The  Carbon  Compounds  (Chemistry  5). 

Mon.,  Wed.,  Fri.,  at  9.  (II) 

Chemical  Philosophy  (Chemistry  8). 

TV.,  Tk.,  at  12.     Second  kalf-year.  (XIII) 

Advanced  Quantitative  Analysis  (Chemistry  9). 

Hon.,  Wed.,  Fri.,  at  2.30.     First  kaif-year.  (yil) 

Gas  Analysis  (Chemistry  10). 

Mon.,  Wed.,  Fri.,  at  2.30.     Second  kalf  year.  (VII) 

One  elective  course  chosen  under  the  direction  of  the  Division  fi'om 
the  list  given  under  the  Fourth  Year. 

Fourth  Year. 

Physical  Chemistry  (Chemistry  6). 

Mon.,  Wed.,  Fri.,  at  12.  (V) 

Industrial  Chemistry-  (Chemistry  II). 

Tu.,  Tk.,  Sat.,  at  10.  (XI) 

Three  courses  of  electives  chosen  under  the  direction  of  the  Division 
from  the  following  list :  — 
Chemistry  7,  12,  13,  U,  20o,  20i,  2Qc,  20d,  20«. 
Engineering  86,  11a,  126,  13a,  16a. 
Physics  3,  6a,  66. 
Botany  1,  2,  6. 
Zoology  1,  2. 
Geology  4,  5. 
Mineralogy  2,  7,  8. 
Mining  2,  3,  7,  9,  10. 
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GEOLOGY. 

The  studies  in  this  programme  are  designed  to  famish  a  special 
training  for  those  who  wish  to  prepare  themselves  for  duty  in  Geo- 
logical Surreys  or  for  teaching.  The  studies  may,  on  special  applica- 
tion to  the  Administrative  Board  of  the  School,  be  varied  to  meet  the 
wants  of  individual  students  beyond  the  limits  indicated  in  the  programme. 

Students  who  design  entering  the  School  in  the  autumn  of  any  year 
are  advised  to  take  the  Summer  Course  in  Elementary  Geology,  which 
is  regarded  as  the  equivalent  of  Geology  4  and  5. 

Instruction  in  Geology  is  given  in  the  museum,  laboratories,  and  lecture 
rooms  of  the  Department  of  Geology  in  the  newly  erected  wing  of  the 
University  Museum  on  Oxford  Street. 

The  degree  of  S.B.  in  Geology  is  conferred  on  students  who  complete 
this  programme  and  pass  the  required  examinations  satisfactorily. 

First  Year. 

Algebra  (Engineering  la). 

Mon.,  Wed,,  Fri,,  at  10  or  11.     First  half-year.  (Ill  or  IV) 

Trigonometry  (Engineering  lb). 

I,   Tu.,   Th.,  Sat.,  at  10,  first  half-year;    or  II,  Tu.,  Th.,  Sai.,  at 
10,  second  half-year .  (XI) 

Analytic  Geometry  (Engineering  Id). 

Man.i  Wed.,  Fri.i  at  10  or  11.     Second  half-year.  (Ill  or  IV) 

Mechanical  Drawing  (Engineering  3a). 

Mon.,  at  1.30 ;   draughting,  six  hours  a  week,  I,  Mon.,  Fri.,  1.30- 
4.30:   II,    Tu.,  Th.,  1.30-4,30.  (VI) 

♦Experimental  Physics  (Physics  B). 

Wed.,  at  12 ;  laboratory  worlc,  two  hours  a  week.  (I  and  V) 

Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Mon.,  Fri.,  at  12;  laboratory  work,  Tu.,  Th.,  1.30-3.30,  or  Wed., 
Fri.,  2.30-4.30.  (V) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.     I,  Mon.,  Wed.,  Fri.,  at  10;    II,  Mon.,  Wed., 

Fri.,  at  11 ;   III,   Mon.,  Wed.,  Fri.,  at  12 ;    IV,    Tu.,  Th.,  Sat., 

at  10;  V,  Tu.,  Th.,  Sat.,  at  11 ;  VI,  Tu.,  Th.,  Sat.,  at  12. 

(XVI) 

*  Physics  B  may  be  omitted  by  those  students  who  have  passed  in  Experimental 
Physics  for  admission. 
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One  full  course  in   German   or  French   in   addition  to  the  admission 
requirements. 

Geology  SI  recommended  in  place  of  Geology  4  and  5  of  the  Second  year. 

Secoitd  Teas. 

Physiography  of  the  Lands  (Geology  A). 

Mon,^  Wed,,  Fri,,  at  21,  laboratory  work  (two  hours  a  week)  in 
sections  as  follows:  I,  Mon.,  1,30-3.30;  II,  Tu,,  9-11 ;  III,  Tit., 
11-1;  IV,  Th.,  1.30-3.30,     First  half-year,  (IV) 

fElementary  Geology  (Geology  4). 

Mon,,  Wed,,  Fri,,  at  12.     First  half-year.  (V) 

fElementary  Field  and  Laboratory  Geology  (Geology  5). 
Wed.,  and  usually  Fri.,  at  12, 

In  February  and  March :  laboratory  work,  two  hours,  twice  a  week, 
in  sections:  Section  A,  Tu„  Th,,  10-12 ;  or  B,  Tu,,  Th„  1.30- 
3,30;  or  C,  Wed,,  Fri,,  1,30-3,30,  In  April  and  May :  field- 
work,  Th,  or  Fri,  one  half-day  a  week,  and  laboratory  or  field- 
work,  Tu,  or  Wed,     Second  half-year,  (V) 

Mineralogy  (Mineralogy  2). 

Mon.,  Wed,,  Fri,,  at  10 ;  with  Jive  additional  laboratory  hours,  (III) 

Experimental  Physics  (Physics  C) . 

Th,,  at  12;  laboratory  work,  one  afternoon  iach  week  from  2  to  6, 

(XIII) 

Or  General  Descriptive  Physics  (Physics  1). 

Thi,,  Sat.,  at  12;  laboratory  work,  two  hours  a  week,  Tu.,  Wed., 
Th.,  or  Fri,  (XIII) 

Elementary  Zodlogy  (Zoology  1). 

Tu.,  Th.,  and  alternate  Sats.,  at  10;  laboratory  exercises  may  be 
taken  in  any  one  of  the  following  sections:  I,  Sat.,  9-10  and 
11-1;  II,  Mon,,  9-12;  III,  Mon,,  1.30-4.30;  IV,  Tu.,  9-10 
and  11-1;  V,  Tu.,  1.30-4.30,     First  half-year.  (XI) 

Elementary  Botany  (Botany  1). 

Tu,,  Th,,  ai  10 ;  laboratory  practice,  four  hours  a  week.  Second 
half-year.  (XI) 

Surreying  (Engineering  4a).      Summer  Work  at  Squam  Lake.      Six 
weeks,  beginning  about  June  15. 

English  Composition  (English  BC), 

Wed.,  at  1.30,  and  a  second  hour  ai  the  pleasure  of  the  instructors, 

(VI) 
t  If  not  aoticipated  by  Geology  SI. 
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Third  Vbar. 

Physiographj'  of  the  United  Sutes  (Geology  6). 

Mon.i  H>rf.,  Fri.,  at  12,     Second  haif'year.  (V^ 

Or  PhysioKraphy  of  Europe  ((ieology  ";. 

Mon.,  Wed.,  Fri.,  at  12.      First  Waif-year.  (V) 

General  Geolog}*  ( Geology  H ) . 

Wed,,  Fri.,  and  oecasionaily  Mon,,  at  P,  wth  addiiional  hours  for 
conference  and  field-work.  ;^II  • 

Bnlaeontology  ((veology  11). 

7*1/.,  Th..  at  2. SO,  with  additional  laboratory  hours,  (XV  ^ 

Petrography  C  Mineralogy  12). 

Tu.,    Th.,  at  11,  and   an  occasional  third  hour^  with  additional 

laboratory  hours,  (XII') 

And  either  German  Ic,  or  a  course  in  French  more  advanced  than  French  A, 

if  not  taken  before. 

Fourth  Year. 

Mining  Geology  (Geology  10). 

Tu.,  Th.,  Sat.,  at  10.  (XI) 

Historical  Geology  (Geologj-  15). 

Wed.,  at  3.30.  (VIII) 

Advanced  Geological  field-work  (Geology  22). 

Th.,  at  3.30,  and  a  second  hour  at  the  pleasure  of  the  instruetor. 

(XVI) 

And  two  additional  courses  approved  by  the  Department  of  Geolog}'. 

BIOLOGY. 

The  degree  of  Bachelor  of  Scien(u>  in  Biolog}'  will  be  conferred  on 
students  who  complete  this  programme  satisfactorily,  pass  the  required 
examinations,  and  present  a  satisfactory  thesis. 

The  instruction  in  this  programme  will  be  given  in  the  Museum  of 
Comparative  Zoology  (»ee  p.  233) 

First  Year. 

Elementary  Zoology  (Zoology  1). 

Tu,,  Th.,  and  alternate  Sats.,  at  10 ;  laboratory  exercises  may  be 
taken  in  any  one  of  the  following  sections  :  I,  Sat.^  9-10  and  11-1 ; 
II,  .}fou.,  9-12:  III,  Mon.,  1.30-4.30;  IV,  Tu„  9-10  and 
11-1;  V,  Tu.,  1.30-4.30.     First  half -year.  (XI) 
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Morphology  of  Animals  (Zoology  2). 

Man.,  Wed.t  Fr%„  at  2,30,    Laboratory  work.    Second  half-yewr, 

(VII) 
Elementary  Botany  (Botany  1). 

Tu.,  Th.y  at  10 ;  laboratory  practice,  four  howrt  a  week.     Second 

half-year.  (XI) 

Morphology  of  Plants  (Botany  2). 

Mon.j  Wed.t  Fri.j  at  2.30.    Laboratory  work.     Firet  hcUf'year. 

(VII) 
^Experimental  Physics  (Physics  B). 

Lectures,  Wed.t  at  12;  laboratory  work,  two  howre  a  week^  and  recita- 
tions or  conference  one  hour  a  week.  (I  and  V) 

Physiography  of  the  Lands  (Geology  A). 

Mon.j  Wed.,  Fri.t  at  11 ;  laboratory  work  (two  hours  a  week)  in 
sections  as  follows:  I,  Mon.j  1.30-3.30;  II,  Tu.,  9-11;  III, 
Tu.,  11-1 ;  IV,  Th.,  1.30-3.30.     First  half-year.  (IV) 

Meteorology,  elementary  course  (Geology  B). 

Mon.,  Wed.i  Fri.,  at  11;  laboratory  work  {two  hours  a  week)  in 
sections  as  follows:  I,  Mon.,  1.30-3.30;  II,  Tu.,  9-11;  III, 
Ttf.,  ll'l ;  IV,  Th.,  1.30-3.30.     Second  half-year.  (IV) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Mon.,  Wed.,  Fri.,  at  10;  II,  Mon.,  Wed., 
Fri.,  at  11 ;  III,  Mon.,  Wed.,  Fri.,  at  12;  IV,  Tu.,  Th.,  Sal.,  at 
10;  V,  Tu.,  Th.,  Sat.,  at  11 ;  VI,  Tu.,  Th.,  Sat.,  at  12.      (XVI) 

German  or  French.    One  full  course. 

Seco.nd  Year. 

Botany,  second  course  (Botany  3). 

Tu.,  Th.,  at  2.30.    Laboratory  work.  (XV) 

Comparative  Anatomy  of  Vertebrates  (Zoology  3). 

Tu.,  Th.,  Sat.,  at  9.     Laboratory  work.  (X) 

Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Mon.,  Fri.,  at  12;  laboratory  work,  Tu.,  Th.,  1.30^.30  ;  or  Wed., 
Fri.,  2.30-4.30.  (V) 

Experimental  Physics  (Physics  C). 

Th.,  at  12  ;  laboratory  work,  one  afternoon  ecuih  week  from  2  to  6. 

(XIII) 

Or  General  Descriptive  Physics  (Physics  1). 

Tu.,  Sal.,  at  12;  laboratory  work,  two  hours  a  week,  Tu.,  Wed., 
Th.,orFri.  (XIII) 

*  Phjeics  B  may  be  omitted  by  those  students  who  have  passed  in  Experimental 
Fhysics  for  admission. 
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EaglUb  Cinnpoffition  ^Englifb  BC^. 

Wed.,  at  l.HO,  and  a  second  hour  ai  ik€  pim9ur9  o/ *•  

(VI) 

Gennan  or  French.    One  fall  course. 

Tribd  Tear. 

Four  coartes  we  required  for  the  third  jear.     Of  th««e  the  following 
two  ami  a  half  courses  are  prescribed :  — 

[Cryptofpiniic  Botanjr  (Botany  4). 

ru.,  Th.,  Sat.,  ai  11,    Second  kalf-ytar.^  (XII) 

Omitted  in  VtOfl-^^. 

Or  Cryptof^amic  Botany  (Botany  6). 

Tu.,  Th.,  8ai.,  at  11,     Second  half-year,  (XII) 

Microscopical  Anatomy  (Zoology  4). 

Man.,   Wed,,  Fri,,  at  10.    First  half-year.  (HI) 

Elementary  Geology  (Geology  4). 

Mon.,  Wtd„  Fr\,y  at  12.     First  half-year.  (V) 

Qualitative  Analysis  (Chemistry  3). 

Man.,   Wed.,  Fri.,  at  11.  (IV) 

The  remaining  course  and  a  half  must  be  selected  from  the  following 
list,  but  students  proposing  to  do  their  fourth  year  thesis  work  in  Zoology 
must  include  in  their  election  Zoology  5. 

Embryology  of  Vertebrates  (Zoology  5). 

Mon.,  Wed.,  Fri.,  at  10.    Second  half -year.  (HI) 

Fossil  Invertebrates  (Zoology  9). 

Tu.,  Th.,  and,  at  the  pleasure  of  the  instructor.  Sat,,  at  10,     First 
half-year.  (XI) 

FoshU  Invertebrates  (Zoology  9a). 

Tu.,  rh.,    at  10.     Second  half-year.  (XI) 

tExperimental  Morpliology.  —Ontogenesis  (Zoology  10). 

Tu.,  Th.,  at  S.30.  (XVI) 

Or  tExperimental  Morphology.  — Phylogenesis  (Zoology  11). 

Tu.,  Th.,  at  3. SO.  (XVI) 

Introduction  to  the  Study  of  the  Nervous  System  (Zoology  13). 

Mon.   Wed.,  Fri.,    3.30,     First  half-year.  (VIII) 

The  Nervous  System  and  iu  Terminal  Organs.  — Sense  Organs  (Zoology 

15). 

Mon,,   Wed.,  Fri.,  ai  an  hour  to  be  arranged.     Second  half-year. 

t  Given  in  alternate  yean. 
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Or  The  Nerrons  Sjrstem  mod  iu  Temiiii&l  Orgmns.  —  Central  Nerrous 
Organs  and  Terminal  Organs  of  Efferent  Nenres  (Zoology  16). 
Jfon.,  Wed.,  Fri.,  at  am  hour  to  be  arranged.     Second  half-year, 

(VIII) 
Courses  15  and  16  are  giTen  in  alternate  years. 

[The  Principles  of  Botanical  ClassiUcation,  Ecology,  and  Plant  Distribu- 
tion (Botany  5). 
Tu.,  Tk.,  at  3.30.  and  Sat.,  at  JO.]  (XVI) 

Omitted  in  1902-03. 

The  Theory  of  Light  in  its  application  to  familiar  optical  phenomena  and 
to  optical  instruments  (Physics  2). 
Jfoii.,  Wed.,  Fri.,  at  7.45.     Firgt  kaif-year.  (XI) 

The  Carbon  Compounds  (Chemistry  5). 

JfoJ».,  Wed.,  Fri.,  at  9.     Laboratory  work.  (II) 

Elementary  Field  and  Laboratory  Geology  (Geology  5). 
Wed.,  and  usvally  Fri.,  at  12. 

In  February  and  March :  laboratory  work,  two  hourt,  twice  a  week, 
in  sections:  Section  .4.  Tu.,  Th.,  10-12:  or  B,  Tu.,  Th.,  1.30- 
3.30;  or  C,  Wed..  Fri.,  1.30-3.30.  In  April  and  May:  field- 
work,  Th.  or  Fri.,  one  half -day  a  week,  and  laboratory  or  field 
work,  Tu.  or  Wed.     Second  half-year.  (V) 

Adranced  French  (French  U). 

Mon.,  Wed.,  Fri.,  at  9.  (II) 

General  Introduction  to  Philosophy  (Philosophy  la). 

Mon.,  Wed.,  Fri.,  at  2.30.  (VII) 

Fourth  Year. 

Four  ftiU  courses  are  required  for  the  Fourth  Tear. 

In  this  year  the  student  must  pursue  some  original  inrestigation  to  the 
extent  of  at  least  two  courses  under  the  direction  of  one  of  the  Instructors 
in  the  Department  of  Botany  or  of  Zoology.  During  the  first  week  of 
the  year  he  must  arrange  with  his  special  Instructor  the  plan  of  study 
which  he  proposes.  At  the  end  of  the  year  he  must  present  a  thesis,  giving 
the  results  of  his  studies. 

The  courses  in  which  research  can  be  conducted  are  the  following :  — 

Structure  and  Derelopment  of  Phanerogams  (Botany  20a). 

Structure  and  Derelopment  of  Cryptogams  (Botany  206). 

Anatomy  and  Development  of  Vertebrates  and  invertebrates  ( Zoology  20a ) . 

The  remainder  of  the  Fourth- Year  work  must  be  selected  from  the 
following  list:  Botany  4  or  6,  5;  Zoology  5,  9,  9a.  10,  11,  13,  15,  16; 
Geology  5;  French  Ic;  Physics  2;  Chemistry  5;  Philosophy  la.  See 
the  list  under  Third  Year. 


134 


A9AT0KT  AND  PHYSIOLOGY. 

The  aim  of  this  programme  it  to  afford  a  fttiuble  training  in  science 
for  ftudents  who  intend  to  pursue  the  study  of  Medicine.  Only  tiiose 
branches  of  science  which  are  recommended  by  the  Medical  Faculty  of 
Harvard  University  are  prescribed,  tofi^ether  with  two  years  of  instruction 
in  Modem  Languages.  Students  who  desire  some  work  in  Literature, 
Hiftory,  Mathematics,  or  Arts  may  elect  a  course  each  year  in  any  of 
those  subjectf .  Students  who  have  satisfactorily  completed  the  required 
work  of  the  first  three  years  of  this  programme  will  be  admitted  to  the 
Harvard  Medical  School  on  leave  of  absence  from  the  Scientific  SchooL 
The  first  year  in  the  Medical  School  will  be  counted  as  the  fourth  year  of 
this  programme.  The  degree  of  Bachelor  of  Science  in  Anatomy  and 
Physiology  will  be  conferred  on  students  who  have  completed  this  course 
of  study  and  who  have  satisfactorily  passed  the  prescribed  examinations. 

FiBST  Year. 

Elementary  Zoolo^  (Zoology  1). 

Tu.,  Th.,  and  cUterTiaie  SaU.,  at  10;  laboratory  exercises  may  be 
taken  in  any  one  of  the  following  sections  :  I,  Sai.^  9-10  and  11-1; 
II,  Mon.,  9-12;  III,  Mon.,  1.30-4,30;  IV,  Tu.,  9-10  and 
11-1;  V,  Tu.,  1.30-4.30.     First  half-year.  (XI) 

Elementary  Botany  (Botany  1). 

Tu.,  Th.y  at  10 ;  laboratory  practice,  four  hours  a  week.  Second 
half-year.  (XI) 

♦Experimental  Physics  (Physics  B). 

Lectures,  Wed.^  at  12 ;  laboratory  work,  two  hours  a  wetky  and  reci- 
tations or  conferences,  one  hour  a  week.  (I  and  V) 

Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Mon.,  Fri.j  at  12 ;  laboratory  work,  Tu.,  Th.^  1,30-3. 30 ^  or  Wed., 
Fri.,  2.30-4.30.  (V) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Mon.,  Wed.,  Fri.,  at  10 ;  II,  ifon.,  Wed,^ 
Fri..  at  11 ;  III,  Mon.,  Wed.,  Fri.,  at  12;  IV,  Tu„  Th,y  8at,y  at 
10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Tu.,  Th.,  Sai.,at  12.     (XVI) 

German  or  French. 
One  full  course. 

And  one  full  course  of  elective  study. 

*  Phy»icH  B  may  be  omitted  by  those  Btadents  who  have  passed  in  Experimental 
PhyHics  for  admission. 
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Second  Yeab. 

Morphology  of  Plants  (Botany  2). 

Xon.,  Wtd.i  Fri.f  ai  2,30.     Laboratory  work.     Firti  half-year. 

(VII) 
Morphology  of  Animals  (Zoology  2). 

Mon.,  Wed. J  Fri.,  at  2.30.    Laboratory  work.     Second  half-year. 

(VII) 
Experimental  Physics  (Physics  C). 

Th.^  at  22;    laboratory   work,    one    afternoon   each  week  from  2 

to  6.    Sections  for  laboratory  work  will    be  arranged  for  Mon., 

Tu.,  Wed.,  Th.,  and  Fri.  afternoons.  (XIII) 

Or  General  Descriptive  Physics  (Physics  1). 

Tu.i  Sat.,  at  12 ;  laboratory  work  {tioo  hours  a  weekt  Tu.^  Wed., 
Th.,  or  Fri.).  (XIII) 

Qualitadre  Analysis  (Chemistry  3) . 

Mon.,  Wed.,  Fri. ,atll.  (IV) 

English  Composition  (English  BC). 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructors. 

(VI) 
German  or  French.     One  full  course. 

And  one  fall  coarse  of  electiye  study. 

Third  Year. 

Elementary  Anatomy  and  Physiology  (Hygiene  1). 

Tu.,  Th.y  Sat.,  at  10;  laboratory  work,  two  hours  a  week,  in 
sections.  (XI) 

Comparative  Anatomy  of  Vertebrates  (Zoology  3). 

Tu.,  Th.,  Sat.,  at  9  ;  laboratory  work,  six  hours  a  week.  (X) 

Meteorology  (Geology  B). 

Mon.,  Wed.,  Fri.,  at  11 ;  laboratory  work  {two  hours  a  week)  in 
sections  as  follows:  I,  Mon.,  1.30-3.30:  II,  Tu.,  9-11;  III, 
Tu.,  11-1 ;  IV.  Th.,  1.30-3.30.     Second  half-year.  (IV) 

Logic  and  Psychology  (Philosophy  la) . 

Mon.,  Wed.,  Fri.,  at  2.30.  (VII) 

And  one  and  one-half  courses  of  elective  study. 

Fourth  Year. 

(at  the  medical  school.) 
Anatomy. 

Physiology. 

Histology. 

Physiological  Chemistry. 
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FOR  TEACHERS  OF  SCIENCE. 

Thii  pro(pramme  is  intendeil  for  men  who  wish  to  qualify  themselTes  to 
teach  science  in  secondary  schools  or  to  become  supervisors  of  science 
teaching  in  elementary  schools.  The  work  of  the  first  year  is  prescribed. 
During  each  of  the  remaining  three  years  the  student  must  complete  fire 
courses,  one  of  which  must  be  a  course  in  Education;  the  other  four 
courses  the  student  chooses  for  himself,  but  he  must  obtain  his  adviser's 
approval  of  his  choice  of  studies  for  each  year. 

It  will  be  observed  that  this  four  years  programme  combines  professional 
training  for  teachers  and  supervisors  of  teaching  with  training  in  science. 
The  several  courses  in  Education  are  designed  to  furnish  this  professional 
training. 

Through  arrangements  made  with  neighboring  cities  and  towns,  students 
have  special  opportunities  to  teach  for  praetiee  under  direction  in  these 
places. 

The  attention  of  graduates  of  normal  schools  is  especially  called  to  this 
programme. 

The  degree  of  Bachelor  of  Science  for  Teachers  of  Science  will  be 
conferred  on  all  students  who  complete  this  programme  satisfactorily. 

PRE8CKinEi>  Work  of  thk  First  Year. 

Algebra  (Engineering  la). 

Mon.,  Wed.,  Fr%„  at  10  or  11.     First  half-year.  (Ill  or  IV) 

Trigonometry  (Engineering  16). 

I,  Tu.y  Th.,  Sat,,  at  10,  first  half-year ;  or  II,   Tu„   Th„  Sai.,  at 
lOf  second  half-year.  (XI) 

Analytic  Geometry  (Engineering  Id). 

Mon.,  Wed.,  Fri.,  at  10  or  11.     Second  half-year*  (III  or  IV) 

General  Introduction  to  Philosophy  (Philosophy  la). 

Mon.,  Wed.,  Fri.,  at  2.30.     '  (VII) 

♦Experimental  Physics  (Physics  B). 

Wed.,  at  12 ;  laboratory  work,  two  hours  a  week,  and  recitations  or 
conferences,  one  hour  a  week.  (I  and  V) 

And  Descriptive  Inorganic  Chemistry  (Chemistry  I). 

Mon.,  Fri.,  at  12 ;  laboratory  work,  Tu.,  Th.,  1.30-3.30,  or  Wed., 
Fri.,  2.30-4.30.  (V) 

Or  Experimental  Physics  (Physics  C). 

Th.,  at  12 ;  laboratory  work,  one  afternoon  each  week  from  2  to  6. 
Sections  for  laboratory  work  will  be  arranged  for  Mon.,  Tu.,   Wed., 
Th.  and  Fri.  afternoons.  (XIII) 

*  PhyMics  B  may  be  omitted  by  8tadent»  wbo  passed  Elementary  KxperimentsI 
Physics  for  admission. 
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Or  General  DeBcriptive  Physics  (Physics  1). 

7^11.,  Sat.y  at  12;  laboratory  work,  two  hour*  a  week^  Tu.^  Wed.^ 
Th.,  or  FH,  (XIII) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Mon.,  Wed.,  Fri,,  at  10;  II,  Mon,,  Wed,, 
/W.,  at  11  ;  III,  Mon.,  Wed,,  Fix.,  at  12;  IV,  Tu,,  Th.,  Sat., 
at  10;  V,  Tu.,  Th.,  Sat.,  at  11 ;  VI,  Tu.,  Th.,  Sat.,  at  12. 

(XVI) 

And  also  one  full  course  in  Qerman  or  French  in  addition  to  the  admis- 
sion requirements. 

Second,  Thibd,  and  Fourth  Ybabs. 

Daring  the  second,  third,  and  fourth  years  the  student  must  complete 
fire  courses  or  their  equivalent  each  year,  tol>e  chosen  with  the  approval 
of  his  adviser,  one  course  each  year  being  selected  from  the  courses 
in  Education. 

GSlfSRAL  SCIENCE. 

This  programme  of  study  is  intended  for  those  who  wish  to  lay  a  broad 
foundation  for  subsequent  special  work  in  Science.  The  studies  in  the 
First- Year  are  prescribed.  In  the  three  subsequent  years  the  studies  are 
to  be  chosen  with  the  approval  of  some  one  Division  of  Science  in  the 
University  and  the  work  is  to  be  done  under  the  supervision  of  this 
division.  For  each  of  these  three  years  five  ^courses  are  required,  and  at 
least  one  of  these  courses  each  year  must  be  taken  in  the  supervising 
division.  In  the  fourth  year,  at  the  option  of  the  supervising  division, 
a  thesis  may  be  substituted  for  one  of  the  five  required  courses. 

The  degree  of  Bachelor  of  Science  in  General  Science  will  be  conferred 
on  the  student  who  completes  this  programme  satisfactorily. 

Prescribed  Studies  for  the  First  Year. 

Algebra  (Engineering  la). 

Mon.,  Wed.,  Fri.,  at  10  or  11.     First  half-year.  (Ill  or  IV) 

Trigonometry  (Engineering  \h). 

I,  Tu.,  Th.,  Sat.,  at  10, first  half-year;  or  II,  Tu.,  Th.,  Sat.,  at 
10,  second  half-year.  (XI) 

Analytic  Geometry  (Engineering  \d) . 

Mon.,  Wed.,  Fri.,  at  10  or  11.     Second  half-year.  (Ill  or  IV) 

Mechanical  Drawing  (Engineering  3a). 

Lectures,  Mon.,  at  1.30 ;  draughting,  six  hours  a  week.  I,  Mon., 
Fri.,  1.30-4.30;  II,  Tu.,  Th.,  1.30-4.30,  (VI) 

■ 

*  See  foot-note  to  page  138  eonceruing  English. 
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*  Experimental  Physics  (Physics  B), 

Wed.,  at  12 ;  laboratory  work,  tufo  kourt  a  week,  and  r«dtatioiit  or 
conferences,  one  hour  a  week.  (I  and  V) 

And  Descriptiye  Inor^nic  Chemisiry  (Chemistry  I). 

Mon.,  Fri.,  ai  12;  laboratory  work,  Tu.,  Th„  1.30-3.30,  or  Wtd., 
Fri.,  2.30-^.30.  (V) 

Or  Experimental  Physics  (Physics  C). 

Th.,  at  12;  laboratory  work,  one  afternoon  each  week  from  2 
to  6,  Mon.,  Tu.,  Wed.,  Th.,  and  Fr%. 

Or  General  Descriptive  Physics  (Physics  I). 

Tu.,  Sat.,  at  12;  laboratory  work,  two  hours  a  week,  Tu.,  Wed., 
Th.,  or  Fri.  (XIII) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Mon.,  Wed.,  Fri.,  at  10 ;  II,  Mon.,  Wed., 
Fri.,  ai  11  ;  III,  Man.,  Wed.,  Fri.,  at  12;  IV,  Tu.,  Th.,  Sat.,  at 
10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Tu.,  Th.,  Sat.,  at  12.      (XVI) 

One  full  course  in  German   or  French  in  addition  to  the  admission 
requirements. 

Second,!  Third,  and  Fourth  Years. 

During  the  second,  third,  and  fourth  years  the  student  must  take  five 
courses  or  their  equivalent  each  year,  to  be  chosen  with  the  approval  of 
the  supervising  Division. 

*  Physics  B  may  be  omitted  by  stadents  who  parsed  Elementary  Experimental 
Physics  for  admi.sMiou. 

t  Student?  who  pass  Enirlish  A  of  the  first  year  with  a  fprade  of  O,  or  lower,  are 
required  to  take  EDglish  BC'm  their  second  year  in  addition  to  the  five  elective  courses. 


DESCRIPTIONS  OF  COURSES.* 

The  following  brief  descriptions  of  the  courses  required  in  the  yarious 
progn^ammes  are  added  for  the  information  of  those  who  contemplate 
entering  the  School. 

GREEK  AND  SOMAN  ARCHAEOLOGY. 

Greek  10.  —  The  Life  of  the  Ancient  Athenians,  described  and 
illustrated  by  the  aid  of  the  Literature  and  of  the  Monuments. 
Lectures;  required  reading;  two  short  theses.  Asst.  Pro- 
fessor GUUCK. 

Greek  10  is  given  alternately  with  Latin  10,  and  is  open  to  Juniors, 
Seniors,  and  Graduates.  The  note-books  of  students  in  this  course  will 
be  examined  monthly. 

The  course  is  intended  both  for  classical  students  and  for  others  who 
have  not  been  able  to  devote  special  attention  in  college  to  the  classics, 
bat  who  may  nevertheless  wish  to  make  a  systematic  study  of  old  Greek 
life.  The  ability  to  read  Greek  and  Latin  and  to  use  German  and 
French  works  of  reference  is  desirable  but  is  not  required.  The 
instructor  will  explain  in  an  elementary  way,  but  systenuitically,  how 
the  ancient  Athenians  lived.  He  will  describe,  for  example,  their 
houses  and  how  they  were  furnished;  their  dress,  coverings  for  the 
head  and  feet,  and  personal  ornaments ;  their  system  of  education ; 
their  marriage  and  funeral  rites;  entertainments,  in-door  and  out- 
door sports,  markets,  shops,  exports,  and  imports;  the  trades  and  pro- 
fessions among  them;  their  country  life;  their  means  of  conveyance; 
how  the  ship  was  constructed,  manned,  and  rigged ;  how  the  horse  wns 
bridled  and  harnessed,  etc.  The  lectures  will  be  illustrated  as  fully  as 
possible  by  means  of  diagrams,  casts  of  works  of  ancient  art,  books  on 
art,  and  the  stereopticon,  which  is  provided  with  over  two  thousand  slides. 
Lectures  will  be  g^ven  on  Tuesdays  and  Thursdays;  Saturdays  will  be 
devoted  to  illustration  by  means  of  the  stereopticon  and  to  collateral 
reading. 

*  The  courses  described  herein  are  those  named  in  one  or  more  of  the  twelve  pro- 
grammes of  stady  in  the  Lawrence  Scientific  School.  The  student  is  referred  to  the 
AnnonDcemeDt  of  Courses  of  Instruction  provided  by  the  Faculty  of  Arts  and  Science^, 
and  to  the  special  announcements  of  the  several  departments,  for  complete  lists  of 
conraes  offered  by  the  Faculty  of  ArtM  and  S<*iences. 
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The  course  is  given  by  lectures,  but  members  of  the  class  will  be 
required  to  prepare  for  examination  parts  of  the  books  named  below,  and 
occasionally  also  parts  of  other  English  books  of  reference.  Of  these  the 
instructor  will  give  some  explanation  and  description  at  the  first  lecture. 
No  collateral  reading  will  be  required  in  any  other  language  than  English ; 
but  the  instructor  will  give  references  also  to  valuable  works  written  in 
German  and  French  for  the  benefit  of  those  who  can  use  these  languages. 
All  the  books  to  which  reference  is  made  will  be  reserved  for  the  use  of 
the  class  in  the  College  Library  or  in  the  Library  of  the  Classical  Depart- 
ment. Each  member  of  the  course  will  be  required  to  write  two  short 
theses  involving  elementary  investigation.  This  course  is  introductory 
to  Classical  Philology  37. 

Smith's  Dictionary  of  Aniiquiiies  (third  edition  in  two  vols.,  1890, 
Little,  Brown,  and  Co.,  Boston,  $7.00  each  vol.).  Ouhl  and  Koner's  Life 
of  the  Greeks  and  Romans  (Appleton  &  Co.,  New  York,  $2.50),  or  pref- 
erably the  sixth  German  edition  under  the  title.  Das  Leben  der  Oriethen 
und  Romer  (Weidmann,  Berlin^  M,  20).  Bliimner*»  Home  Life  of  the 
Ancient  Qreekty  translated  by  Alice  Zimmem  (Cassell  &  Co.,  London, 
$2.00) ,  or  preferably  the  sixth  (lerman  edition  under  the  title,  Leben  und 
Sitfen  der  Orieehen  (Freytag,  Leipzig,  M.  4.80).  Gardner  and  Jevons* 
Manual  of  Oreek  Antiquities  (Charles  Scribner's  Sons,  New  York,  $4.00). 
Schreiber*s  Atlas  of  Classical  Antiquities  (The  Macmillan  Co.,  New  York, 
$6.50). 

[Latin  10.  —  The  Private  Life  of  the  Romans.  —  Lectures;  study 
of  ancient  representations ;  required  reading  and  short  theses 
on  special  topics. — Required  notes  of  lectures.  Professor 
Morgan.] 

Omitted  in  1902^3. 

Latin  10  is  given  alternately  with  Greek  10,  and  is  open  to  Juniors, 
Seniors,  and  Graduates.  The  note-books  of  students  in  the  course  will  be 
examined  monthly. 

This  course  is  conducted  in  the  same  general  way  as  Greek  10,  and  is 
intended  to  give,  by  lectures  and  the  use  of  the  stereopticon,  as  complete 
a  representation  as  possible  of  Roman  private  life.  The  equipment 
for  this  purpose  includes  the  best  illustrated  works  on  classical  anti- 
quities, which  are  accessible  to  the  student  in  the  Library  of  the  Depart- 
ment or  in  the  College  Library,  and  fourteen  hundred  stereopticon  slides. 
In  addition  to  the  examinations  each  student  will  be  required  to  make 
two  reports  on  special  topics  in  a  much  more  minute  way  than  the  same 
topics  can  be  treated  in  the  lectures. 
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ENGLISH. 

English  A.  —  Rhetoric  and  English  Composition.  —  A.  S.  HilPs 
Principles  of  Rhetoric  (revised  and  enlarged  edition). — 
Lectures,  recitations,  written  exercises,  and  conferences. 
Professors  A.  S.  Hill  and  Brigos,  Asst.  Professor  Hurlbut, 
and  Messrs.  Copeland,  J.  G.  Hart,  Nutter,  Notes, 
Moore,  Carleton,  Rideout,  and  Reynolds. 

AMt.  Professor  Hublbut  will  have  the  general  direction  of  Course  A. 

Coarse  A  is  prescribed  for  Freshmen  and  for  First-Tear  students  in  the 
Scientific  School.     For  examinations  it  is  placed  in  Group  XVI. 

In  the  daily  exercises  the  class  will  be  divided  into  six  sections ;  but  at 
the  Mid-Tear  and  Final  Examinations  the  whole  class  will  be  examined 
together. 

Students  in  the  programme  in  General  Science  who  attain  Grade  By  or 
higher,  in  Course  A  are  exempted  from  the  prescription  of  Course  BC* 
Students  in  all  other  programmes  in  the  Lawrence  Scientific  School  who 
attain  Grade  C,  or  higher,  in  Course  A  are  exempted  from  the  prescrip- 
tion of  English  ^(7. 

Course  A  gires  instruction  in  the  theory  and  the  practice  of  English 
Composition.  The  theory  of  composition  is  taught  throughout  the 
year  by  lectures  based  on  A.  S.  Hill's  Principles  of  Rhetoric  (revised 
and  enlarged  edition),  and  by  oral  and  written  exercises.  The  practice  is 
obtained  in  daily  themes,  some  of  which  are  written  in  the  class-room 
on  topics  announced  after  the  class  has  assembled ;  and  in  longer  themes, 
prepared  at  intervals  of  about  a  fortnight.  The  long  themes  and  a  con- 
siderable number  of  the  daily  themes  are  criticised  in  detail  by  the 
instructors  and  returned  to  the  writers  to  be  rewritten,  some  in  the 
class-room  under  the  immediate  supervision  of  an  instructor. 

For  the  writing  of  class-room  themes  the  class  is  divided  into  six  sec- 
tions, which  meet  the  instructors  on  Wednesdays  or  Thursdays ;  for  the 
study  of  Rhetoric  and  the  rewriting  of  themes  in  the  class-room  each 
section  is  subdivided  into  three  or  more  parts.  Furthermore,  regular 
consultation  hours  are  appointed;  and  each  student  is  required,  at 
frequent  intervals,  to  discuss  his  work  with  his  instructor. 

In  addition  to  the  study  of  Rhetoric  and  the  waiting  and  rewriting  of 
themes,  certain  reading  is  required,  usually  not  more  than  one  book  a 
month.  Among  the  books  which  have  been  prescribed  are  Henry  F*, 
Macbeth,  Revolt  of  a  Tartar  Tribe  ^  The  Essays  of  Elia,  The  Scarlet  Letter  ^ 
The  Golden  Treasury,  Treasure  Island,  The  Jungle  Book,  Henry  Esmond, 
Da/vid  Copperfield,  and  in  general  such  books  as  the  students  in  the 
course  might  read  for  their  own  pleasure. 
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English  BC.  —  English  Composition.  —  Written  exercises  and  con- 
ferences.    Messrs.  T.  Hall  and  an  assistant. 

Course  BC  in  open  to  students  of  the  Scienti6c  School  who  hare  passed 
in  Course  A.  It  is  prescrihed  for  students  in  the  course  in  General 
Science  who  have  passed  in  Course  A  with  a  gra4le  lower  than  B^  and 
to  students  in  the  other  courses  of  the  School  who  hare  passed  in 
Course  A  with  a  grade  lower  than  C. 

Course  BC  i^  not  open  to  students  who  take  or  have  taken  Course  22, 
Course  31  or  Course  36;  and  cannot  be  counted  towards  the  degree  of 
A.B.,  except  with  the  permission  of  the  Deans  of  the  College  and  the 
Scientific  School. 

Course  BC  gives  instruction  in  the  elements  and  the  qualities  of  style, 
and  practice  in  Narration  and  Description,  but  mainly  in  Exposition.  It 
is  specially  adapted  to  the  needs  of  students  in  the  Scientific  School,  and 
to  this  end  it  is  closely  connected  with  their  other  courses. 

The  class  meets  at  lectures  once  each  week,  and  each  student  meets  th  ^ 
instructor  for  personal  consultation  at  least  once  in  two  weeks. 

The  written  work  consists  of  daily  themes,  fortnightly  themes,  and  a 
thesis  of  not  less  than  1500  wonis.  The  thesis  and  some  of  the  fortnightly 
themes  are  preceded  by  plans. 

$^^  No  overdue  theme  will  be  accepted  unless  the  writer  satisfies  the 
Secretary  of  the  Scientific  School  that  his  failure  to  present  it  at  the 
appointed  times  was  unavoidable. 

GERMAN. 

(term AN  2).  —  Elementary  Course.  —  (frammar ;    Carman  prose ; 
practice  in  writing  German.     Drs.  Bierwirth,  Skinxer  and 

KlTLLMER,  and  Mr.  STfRTEVANT. 

Course  D  is  intended  for  students  of  the  Scientific  School  who  have  not 
presented  German  at  the  examination  for  admission.  The  work  of  the 
course  is  conducted  in  several  sections. 

The  principal  aim  of  Course  D  is  to  give  the  student  a  knowledge  of 
German  sufficient  to  enable  him  to  read  easy  German  at  sight. 

Germ  AX  \c.  —  (ieniian  Prose,  narrative  and  descriptive.  —  Heading' 
at  sight.     Dr.  Skinner. 

Course  \e  is  especially  intended  for  students  who  have  taken  Course  />. 
It  is  also  open  to  students  who  have  passed  in  Elementary  German  for 
admission  or  have  taken  Course  A.  It  will  not  remove  a  condition  in 
Advanced  German. 

This  course  is  designed  for  students  who  wish  to  prepare  themselves  to 
read  scientific  or  technical  German.     Besides  a  considerable  amount  of 
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narrative  and  descriptire  prose,  there  will  be  read  selections  from 
Walther's  Meereskundtt  Lassar-Cohn's  Chemie  im  taglicken  Leberit  or 
other  popular  scientific  books. 

FRENCH. 

French  A.  —  Elementary  Course.  —  French  Prose  and  Composition. 
Asst.  Professor  C.  H.  C'.  Wright,  assisted  by  Messrs. 
Clark  and  Myrick. 

There  will  be  at  least  three  sections  in  this  course,  but  all  sections  will 
be  examined  in  Group  IX.  The  choice  of  sections,  by  students  who  have 
no  conflict  with  an  elective  course,  is  subject  to  the  approval  of  the 
instructor.  Students  in  the  Lawrence  Scientific  School  are  required  to 
to  enter  Section  I. 

This  course  is  equivalent  to  the  Elementary  French  of  the  admission 
requirements,  and  is  prescribed  for  Freshmen  who  did  not  present  French 
for  admission. 

The  object  of  this  course  is  to  prepare  students  to  follow  the  more 
advanced  courses,  but  it  may  be  taken  by  those  desiring  simply  to  acquire 
a  fair  reading  knowledge  of  French.  The  work  consists  largely  of  trans- 
lation from  French  into  English,  of  sight-reading  of  simple  French,  and 
of  translation  from  English  into  French,  the  exercises  illustrating  tlie 
elementary  rules  of  grammar  and  the  Ampler  rules  of  syntax,  which  are 
required  to  facilitate  sight-reading  of  simple  French  prose.  During 
the  second  half-year  connected  passages  of  translation  from  English  into 
French,  and  easy  dictations  in  French,  form  an  important  part  of  the  work. 

The  following  books  will  be  used :  Grandgent,  Essentials  of  French 
Orammar  (Heath  &  Co.) ;  Laboulaye,  Conies  hleus  (Heath  &  Co.) ; 
Lesage,  €M  Bias  (Heatli  &  Co.)  ;  George  Sand,  la  Mare  au  Diahle  (Heath 
^Co.);  Bonnechose,  hertrand  du  (7{/e.9fZ«n  (Macmillan)  ;  Labiche,  la 
JPoudre  auz  yeux  (Holt  &  Co.);  Lamartine,  la  Revolution  fran^aise 
(Heath  &  Co.).  At  the  final  examination  the  student  will  be  expected  to 
have  a  knowledge  of  Elementary  French  grammar,  to  be  able  to  translate 
at  sight  a  passage  of  ordinary  French  prose,  and  to  write  an  easy  French 
composition. 

French  Ic.  —  Reading,  translation,  grammar,  and  composition. 
Mr.  MoRLEV,  assisted  bv  Mr.  Whittem. 

Open  to  students  who  have  passed  in  Course  A,  or  have  passed  the 
admission  examination  in  Elementary  French. 

This  course  is  conducted  mainly  in  English. 

It  is  intended  primarily  for  students  in  the  Lawrence  Scientific  School 
who  have  passed  in  Elementary  French  for  admission ;  for  them  it  is  a 
prescribed  course. 


144 

The  object  of  this  coarse  is  to  lead  the  student  to  understand  both  the 
spoken  and  the  written  language ;  to  enable  him  to  read  easily  at  sight 
and  to  write  with  a  fair  degree  of  accuracy.  The  work  consists  of  exer- 
cises in  composition  illustrating  the  principles  of  the  grammar  and  the 
more  frequent  rules  of  syntax,  of  dictations  in  French,  of  short  summaries 
of  the  books  read,  of  much  translation  of  French  into  English,  and  of  a 
large  amount  of  sight-reading  of  French. 

The  following  works  will  be  used :  Grandgent*s  EsseniialM  of  French 
Orammar  (Heath  &  Co.);  Sarcey,  le  Siige  de  Paris  (Heath  &  Co.); 
S6gur,  la  Reiraite  de  Moscou  (Holt  &  Co.)  ;  Luquiens,  Popular  Science 
(Ginn  &  Co.);  Dumas  p^re,  les  TVots  MousquetadreM  (Oinn  4  Co.); 
Corneille,  Rodogune;  Copp^e,  le  Pater  (Ginn  4  Co.);  M6rim^,  la 
Chronique  du  rigne  de  Chariea  IX  (Heath  &  Co.);  George  Sand, 
Marianne ;  Aubert,  Phyeiologie  ei  anaiomie  animalea  (Andr6  GuMon)  ; 
Troost,  Precis  de  chimie  (Masson). 

Students  who  desire  more  instruction  in  grammar  and  compoaition,  aa 
well  as  practice  in  conversation,  are  adriscd  to  take  a  course  in  conTena- 
tion  and  composition  in  addition  to  this  course. 

French  Ih.  —  French  Prose,  historical  and  general.      Translation 
from  French  into  English.     Mr.  Babbitt  and  Mr.  Mori£T. 

Section  I  will  be  examined  in  Group  XI ( ;  Section  II  in  Group  XIII. 

This  course  is  conducted  in  English. 

It  is  open  to  students  who  have  passed  in  Course  A,  or  have  passed  the 
admission  examination  in  Elementary  French. 

Course  16,  in  addition  to  preparing  for  the  more  advanced  electires,  is 
also  intended  for  those  who  wish  to  acquire  merely  a  reading  knowledge  of 
French  sufficient  to  enable  them  to  use  it  as  an  instrument  in  connection 
witli  other  studies.  Besides  the  books  read  in  class,  several  volumes  will 
be  assigned  during  the  year  for  outside  reading.  There  will  be  an  oral 
drill  on  the  irregular  verbs  at  the  beginning  of  the  year,  and  the  main 
points  of  grammar  will  be  reviewed  by  means  of  dictation,  etc.  One 
exercise  a  week  will  be  prepared  throughout  the  year  in  Cameron's 
Elements  of  French  Composition  (Holt  &  Co.). 

The  following  books  will  be  partly  read,  partly  translated :  Dumas  p^re, 
les  Trois  Movsquet aires  (Ginn  &  Co.)  ;  Thiers,  Expedition  de  Bonaparte 
en  6gypie  (Holt  &  Co.)  ;  George  Sand,  la  Famille  de  Oermandre  (Ginn 
&  Co. ) ;  Thierry,  Recits  des  temps  m^rovingiens  (Hachette)  ;  Alfred  de 
Vigny,  la  Canne  de  jane  (Heath  &  Co.)  ;  Balzac,  le  Curi  de  Tours  (Heatii 
&  Co.)  ;  Taine,  les  Origines  de  la  France  contemporaine  (Holt  &  Co.). 

The  books  to  be  used  for  outside  reading  will  be  announced  later. 
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SPANISH. 

Spanish  1 .  —  Grammar,  reading,  and  composition.  —  Modem  novels 
and  plays.  Asst.  Professor  Ford,  Mr.  La  Mesl^e,  Dr.  M.  A. 
Potter,  and  Mr.  Morley,  assisted  by  Mr.  N.  F.  Hall. 

Students  are  not  permitted  to  elect  Italian  1  and  Spanish  1  in  the 
same  year. 

This  course  is  elementary,  and  its  object  is  to  give  the  essentials  of 
Spanish  grammar  (both  forms  and  syntax) ,  as  a  preparation  for  reading 
and  writing  the  language.  The  translation  of  modern  Spanish  prose  will 
be  begun  early  in  the  year ;  and  there  will  be  mnch  practice  in  rendering 
easy  English  into  Spanish.  Ramsey's  Text- Book  of  Modem  Spanish  will 
be  used  for  tlie  grammatical  instruction.  Stories  and  plays  by  modern 
authors  (Valera,  P6rez  Gald68,  and  others)  will  be  read.  It  is  expected 
that  the  student  will  find  himself  able  at  the  end  of  the  year  to  read  ordi- 
nary modem  prose  with  only  occasional  difficulties  of  vocabulary  and 
idiom. 

This  course  or  its  equivalent  is  a  necessary  preparation  for  Course  5. 

HISTORY. 

History  1, — Mediaeval  and  Modem  European  History  (introductory 
course).  Asst.  Professor  Cooudge,  assisted  by  Messrs. 
Fryer,  Cabot,  and  Lelakd.  Lectures  by  other  instructors 
in  the  Department. 

In  this  elementary  course  the  object  is  to  give  the  student  a  general 
idea  of  the  history  of  western  Europe  from  the  Germanic  invasions  to  the 
early  part  of  the  eighteenth  century.  The  intention  is  that  he  shall  acquire 
not  so  much  a  mere  mass  of  facts  as  an  understanding  of  the  spirit  of  the 
times  which  he  studies  t*nd  the  nature  and  causes  of  such  movements  as 
the  development  of  the  mediaeval  church,  the  growth  of  the  French 
monarchy,  the  Reformation.  DlfTerent  members  of  the  Department  will, 
from  time  to  time,  lecture  on  special  topics.  It  is  particularly  hoped  that 
the  student's  interest  in  history  will  be  stimulated,  and  that  he  will  get 
into  the  habit  of  independent  reading  beyond  any  expressly  required 
amount.  For  this  reason  few  books  arc  prescribed,  but  every  month  or 
two  he  is  expected  to  read  a  certain  number  of  pages,  choosing  at  will 
from  several  works  that  are  indicated  to  him ;  and  he  is  encouraged  to 
exceed  this  minimum  by  as  much  as  possible.  He  is  orally  examined  on 
this  reading  by  assistants.     Among  the  books  indicated  are  :  — 

Hodgkin's  Dynasty  of  Theodosius,  Einhanl's  Life  of  Charlemagne, 
Emerton's  Mediaeval  Europe,  Freeman's  Short  History  of  the  Norman 
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Conquest,  Mrs.  Green's  Henry  //,  I^welPs  Joan  of  Are,  Besant*!  Cotigny, 
Trench>  Lectures  on  Guatarus  Adolphua.  Each  student  is  also  required 
to  draw  about  ten  maps  during  the  year,  and  is  held  responsible  for  all  the 
more  important  geographical  details.  His  diligence  and  methods  of  study 
are  tested  by  the  oral  examinations,  and  by  written  examinatioiis  of  from 
one  to  three  hours  in  length. 

GOVERNMENT. 

Government  1.  Constitutional  (vovemroent  (elementary  course). 
Profes.sor  I^)Well,  as^sisited  by  Messrs.  George,  Roberts, 
("lark,  and  Reei». 

Course  1  is  recommended  for  students  who  expect  to  take  History  12, 
18,  or  10 ;  and  it  is  not  open  to  students  who  have  taken  any  one  of  those 
courses.     It  may  be  taken  as  a  half-course  for  the  first  half-year. 

For  Juniors  and  Seniors,  Course  1  will  be  counted  as  a  half-course 
only. 

This  course  itt  designed  as  an  introduction  to  the  study  of  modem 
constitutional  government  and  history.  The  governments  of  England 
and  the  United  States  will  occupy  the  first  half-year.  The  second  half- 
year  will  be  devoted  to  the  French,  German,  Swiss,  and  other  important 
governments,  and  to  the  government  of  dependencies. 

The  different  constitutions  are  studied  rather  as  working  systems  than 
as  documentary  texts.  The  comparative  method  is  followed.  Attention 
will  be  given  to  the  composition  and  powers  of  representative  bodies, 
relations  between  the  Executive  and  Legislative  departments,  Parliamen- 
tary procedure,  organization  and  methods  of  Political  Parties,  compositioD 
and  powers  of  the  Courts,  etc. 

There  will  be,  ordinarily,  two  lectures  each  week  to  the  whole  class, 
supplemented  by  required  reading.  For  the  third  hour  the  class  will  be 
divided  into  sections,  under  the  charge  of  the  assistants,  for  purposes  of 
discussion  and  examination  upon  the  lectures  and  the  required  reading. 

ECONOMICS. 

Economics  1.  — Outlines  of  Economics.  — I^ectures  on  Social  Ques- 
tions and  Monetary  Le^slation.  Professor  Taussig,  Drs. 
Andrew,  Spracue,  and  Mixter,  and  Messrs.  MoNTAorE 
and  Ci'STLs. 

Course  1  gives  a  general  introduction  to  economic  study,  and  a  general 
view  of  Economics  for  those  who  have  not  further  time  to  give  to  the 
subject.     It  undertakes  a  consideration  of  the  principles  of  production, 
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difltribntion,  exchange,  money,  banking,  and  intemationai  trade.  The 
relations  of  labor  and  capital,  the  present  organization  of  industry,  and 
the  recent  cnrrencj  legislation  of  the  United  States,  will  be  treated  in 
outline. 

Course  1  will  be  conducted  partly  by  lectures,  partly  by  oral  discussion 
in  sections.  A  course  of  reading  will  be  laid  down,  and  weekly  written 
exercises  will  test  the  work  of  students  in  following  systematically  and 
continuously  the  lectures  and  the  prescribed  reading.  Large  parts  of 
Mill's  PrincipleM  of  Pblitieal  Economy,  of  Hadley's  Economies  and  of 
Dunbar's  Theory  and  History  of  Banking  will  be  read ;  and  these  books 
niust  be  procured  by  all  members  of  the  course. 

PHILOSOPHY. 

Philosophy  la.  —  General  Introduction  to  Philosophy .  — First  half- 
year:  Logic,  Professor  Royce.  Second  half-year:  Psychol- 
ogy, Professor  Munsterberg. — Jevons's  Lessons  in  Logic; 
Jameses  Psycholog}-  (briefer  course)  ;  Professors  Royce  and 
MCnsterbekg. 

Philosophy  16. — Outlines  of  the  History  of  Philosophy.  —  First 
half-year:  Ancient  Philosophy.  Asst.  Professor  Santayana. 
Second  half-year:  Modem  Philosophy,  Dr.  Perry.  —  Win- 
delband's  History  of  Ancient  Philosophy;  Falekenberg's 
History  of  Modem  Philosophj-.  Asst.  Professor  Saxtayana 
and  Dr.  Perry. 

Before  pursuing  higher  courses  in  Philosophy,  students  must  have 
passed  satisfactorily  in  one  of  these  elementary  courses,  or  roust  other- 
wise satisfy  the  instructor  of  their  fitness  to  proceed.  Both  courses  are 
alike  intended  to  corer  preparatory  ground.  They  are,  howerer,  inde- 
pendent of  each  other  and  may  be  taken  together  in  the  same  year  or  in 
either  order  in  different  years.  They  are  counted  as  full  courses ;  but  a 
Senior  can  count  either  of  them  as  a  half-course  only.  No  portion  of 
either  can  be  counted  independently  as  a  half-course. 

The  instruction  in  both  courses  will  be  by  lectures,  by  text-books,  and 
by  assigned  private  reading.  Each  student  will  meet  an  assistant  in 
conference  at  frequent  intervals. 

Philosophy  10.  —  Aestlietics.  —  The  Philosophy  of  Art,  with  a  sur- 
vey of  Aesthetic  Theories.     Asst.  Professor  Santayana. 

The  object  of  this  course  will  be  to  present  a  connected  view  of  the 
relations  of  aesthetic  to  scientific  and  moral  interests.    The  theories  of 
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Flato  and  Aristotle,  and  those  of  Leasing,  Schopenhauer,  and  Hegel  will 
be  expounded  and  criticised.  The  reading  will  consist  of  portions  of 
the  writings  of  these  or  allied  authors,  on  which  short  reports  will  be 
handed  in. 

SDUCATION. 

Education  1.  —  The  History  of  Kducational  Thoories  and  Practices. 
—  l-#ecture8,    required    reading,    and    reports.      Mr.   A.  O. 

XOKTON. 

This  course  deals  with  the  history  of  experience  in  education  as  well  as 
with  the  more  important  educational  ideals  and  theories  since  the  fifth 
century,  B.C.  About  two  months  are  given  to  Greek  and  Roman  schools; 
the  period  from  the  sixth  to  the  twelfth  century  is  sketched  rapidly;  the 
greater  part  of  the  year  is  devoted  to  education  in  Italy,  France,  Germany, 
and  England,  since  the  rise  of  mediaeval  universities.  Education  in 
America  since  1685  may  be  considered  briefly. 

The  purpose  of  the  course  is  to  trace  the  historical  development  of 
modern  schools  and  universities,  with  especial  reference  to  their  ideals, 
studies,  modes  of  teaching,  and  organization.  The  varying  relations  of 
church  and  state  to  Education  are  considered  throughout.  Attention  is 
given  to  the  effect  of  political,  social,  and  religious  ideals  on  the  spirit 
and  direction  of  Education,  and  to  the  influence  upon  school  methods  and 
curricula  of  the  general  progress  of  the  arts  and  sciences.  The  student 
therefore  gains  a  view  of  the  subject  in  its  relation  to  the  history  of 
civilization,  as  well  as  a  historical  basis  for  sound  criticism  of  the  more 
important  elements  of  modern  school  systems.  A  course  of  reading  is 
prescribed  and  frequent  reports  are  required. 

Education  2a.  —  Introduction  to  the  Study  of  Education. — Dis- 
cussion of  Educational  Principles.  Lectures,  required  read- 
ing, and  reports.     Professor  Hanus. 

The  aim  of  this  course  is  to  enable  the  student  to  attain  the  conception 
that  Education  is  a  rationalized  endeavor  and  not  a  mere  routine,  and 
to  make  a  critical  examination  of  such  generally  accepted  educational 
principles  as  may  serve  to  guide  the  student  in  his  further  study  of  educa- 
tional questions.  The  meaning  and  scope  of  Education  are  defined,  and 
its  aims,  means,  and  methods  are  examined.  The  special  aims  and  general 
method  of  elementary  and  of  secondary  education  are  treated  separately 
and  also  in  relation  to  each  other.  The  following  topics  indicate  the 
general  character  of  the  work  :  The  Scope  and  Meaning  of  Education ; 
the  Fortuitous  Education  of  Experience  and  Environment;  the  School  as 
the  Chief  Means  of  Specific  Education ;  the  Development  of  the  Individual 
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mnd  hiB  Adaptation  to  the  Civilization  of  his  Time ;  the  Special  Ainu  of 
Elementary  and  of  Secondary  Education ;  Educational  Values  and  Courses 
of  Study ;  the  Relation  of  Psychology  and  Ethics  to  Educational  Theory 
and  Practice ;  the  Correlation  of  Studies ;  General  Principles  of  Method : 
the  Bearing  of  Instruction  on  Character ;  Discipline  and  Moral  Training ; 
the  Study  of  Children;  School  Hygiene;  Education  as  a  Function  of 
Society.     A  course  of  reading  is  prescribed,  and  essays  are  required. 

♦Education  26. —  The  Development  of  Schools  and  School  Systems 
in  America,  more  particularly  in  Massachusetts.  — Contem- 
porary Tendencies  and  Problems.  Lectures,  prescribed 
reading,  and  theses.     Professor  IIanus. 

This  course  is  not  intended  primarily  for  students  who  intend  to  be 
teachers,  but  for  those  who  are  interested  in  the  study  of  Education  as  a 
function  of  society,  t.«.,  for  those  who  wish  to  study  the  organization  and 
administration  of  educational  activity  as  a  branch  of  state  and  municipal 
affairs. 

The  plan  of  the  course  comprises  (1)  a  sketch  of  the  development  of 
public  and  private  schools  in  America,  more  particularly  in  Massachusetts, 
in  relation  to  social  and  political  conditions  since  1630,  and  especially  since 
the  Revolution ;  and  (2)  a  more  detailed  discussion  of  contemporary  ten- 
dencies and  problems  in  the  organization  and  administration  of  the  school 
systems  of  four  or  five  important  cities  of  the  United  States. 

The  following  tonics  constitute  an  outline  of  the  course.  Educational 
traditions  of  the  colonists ;  Important  school  legislation  in  Massachusetts ; 
The  town  **  grammar  school";  The* 'common  school";  The  academy; 
The  public  high  school;  The  school  committee;  Private  and  endowed 
schools ;  The  development  of  town  and  city  school  systems ;  Evolution 
of  supervision ;  Attempted  reforms  in  the  organization  and  administration 
of  contemporary  school  systems.  A  course  of  reading  will  be  prescribed 
and  theses  will  be  required. 

Education  3.  —  Organization  and  Management  of  Public  Schools 
and  Academies. — Supervision,  Courses  of  Study,  and  Teach- 
ing.—  Lectures,  discussions,  and  reports.  I  (advanced 
section),  II  (inexperienced  graduates  and  seniors).  Pro- 
fessor Hanus,  assisted  by  Mr.  A.  O.  Norton. 

The  general  aim  of  this  course  is  to  enable  all  students  to  become 
familiar  with  and  to  understand  the  organization  and  administration  of 
schools  and  school  systems  through  direct  observation  and  comparative 
Btudy ;  to  provide  for  young  graduates  and  other  students  of  suitable  age 
and  attainments  an  opportunity  to  acquire  the  art  of  teaching  through 
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itadj  and  practice ;  and  to  proride,  through  the  opportunity  for  special- 
ization which  the  course  affords,  special  preparation  for  the  work  of 
principals  and  superintendents  of  schools.    The  course  will  be  carried  on 
in  two  sections,  in  accordance  with  the  attainments,  previous  experience, 
and  aims  of  the  students.     While  much  of  the  work  is  the  same  for  both 
sections,  and  the  treatment  of  the  same  topics  will  differ  somewhat  in  the 
two  sections,  in  Section  II  special  attention  will  be  given  to  the  work  of 
the  class-room  teacher,  while  in  Section  I  special  attention  will  be  given 
to  the  duties  of  principals  and  superintendents  of  scliools.     During  the 
year,  the  students  of  Section  II  will  liave  an  opportunity  to  teach,  under 
direction,  in  schools  in  the  vicinity  of  the  University.    It  is  expected 
that  all  graduate  students  who  have  had  no  experience  as  teachers  will 
be  able  to  avail  themselves  of  this  privilege  to  the  extent  of  at  least  two 
periods  a  week  during  half  a  year.     But  this  privilege  is  offered  only 
to  fttudents  who  have  a  high  record  in  scholarship,  and  any  student  who 
shows  persistent  unfitness  to  teadsh  will  not  be  permitted  to  continue  hit 
practice  teaching.     In  studying  the  school  systems  of  American  cities,  a 
detailed  examination  of  their  courses  of  study  will  be  undertaken,  and  the 
principles  on  which  any  course  of  study  should  be  based  will  be  discussed. 
Attention  will  be  given  to  details  of  the  organization  and  administra- 
tion of  schools  and  school  systems.     The  duties  of  teachers,  principals, 
and  superintendents  will  be  considered  separately,  and  in  relation  to 
each  other.     Students  will  study,  under  direction,  the  work  of  public 
schools  and  academies  in  the  vicinity  of  the  University.     Reports  of 
this  work,  written  when  required,  vrill  be  submitted  weekly.    A  course  of 
reading  is  prescribed.    At  the  end  of  the  year  each  student  will  submit 
a  thesis  on  the  organization  and  work  of  a  city  school  system,  in  which 
special  attention  must  be  given  either  to  the  course  of  study  or  to  a 
detailed  discussion  of  organization  and  management.     In  the  first  case, 
the  student  will  be  expected  to  treat  particularly  his  own  specialty,  for 
which  all  the  details  of  the  course  of  study,  the  teaching  resources,  and 
the  methods  of  teaching,  must  be  fully  considered.     In  the  second  case, 
the  student  must  develop  his  own  plan  for  the  organization  and  adminis- 
tration of  a  school  system  in  detail,  on  the  basis  of  a  comparative  study 
of  existing  systems. 

Education  4.  —  The  school  systems  of  England,  France,  and 
Germany.  —  Lectures,  required  reading  and  reports.  Pro- 
fessor Hanus. 

Omitted  in  1902-23. 

The  aim  of  this  course  is  to  acquaint  the  student  with  the  chief 
characteristics  of  the  school  systems  of  England,  France,  and  Germany j 
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and  to  compare  those  school  systems  with  each  other  and  with  the  school 
systems  of  the  United  States.  A  brief  account  of  the  recent  history  of 
the  school  systems  of  each  country  will  lead  to  the  study  of  each  system 
as  at  present  organized  and  administered.  The  following  topics  will  be 
treated  in  some  detail:  State  Control  and  Local  Control  of  Schools; 
Financial  Support  of  Schools :  Superrision ;  Elementary  Schools,  — 
Courses  of  Study,  Methods,  and  Discipline;  Continuation  Schools; 
Secondary  Schools,  —  Courses  of  Study,  Methods,  and  Discipline ;  Rights 
and  Privileges  of  Secondary  School  Oradnates ;  the  Training  of  Teachers 
for  Elementary  and  for  Secondary  Schools.  If  time  permits,  foreign 
uniTersities  will  be  briefly  considered.  A  course  of  reading  is  prescribed 
and  essays  are  required. 

^Education  5.  —  The  Edacadon  of  the  Individual.  —  Historical 
and  Critical  Study  of  Modem  Views.  Lectures,  prescribed 
reading,  and  theses.     Mr.  A.  O.  Norton. 

This  course  deals  with  the  more  important  doctrines  since  John  Locke 
concerning  the  growth  and  education  of  the  individual.  The  views  con- 
sidered are  mainly  of  English,  French,  and  German  origin.  Recent 
American  contributions,  also,  are  examined.  The  lectures  discuss  not 
merely  the  works  of  so-called  theorizers,  such  as  Locke,  Rousseau,  Her- 
bart,  Rosenkranz,  and  Spencer,  but  also  the  riews  which  have  grown  out 
of  the  experience  of  notably  successful  teachers. 

The  purpose  of  this  course  is  to  present  in  a  systematic  way  the  historical 
development  of  certain  contemporary  views  of  education.  The  exposition 
includes  a  discussion  of  the  social,  intellectual,  or  other  conditions  which 
give  rise  to  these  doctrines,  and  an  estimate  of  the  influence  of  the  latter 
on  the  actual  development  of  education. 

Among  the  topics  treated  are  the  following :  — 

I.  Theory.  The  beginnings  of  modem  theory — the  rise  of  individualism 
and  the  return  to  nature  in  the  eighteenth  century ;  studies  of  the  physical, 
mental,  and  social  development  of  the  individual  from  Locke  to  the  present 
time ;  the  results  of  these  studies  for  educational  theory ;  theories  of  Edu- 
cation according  to  nature ;  the  philosophical  view ;  the  conservative  view. 

II.  Experience.  English  public  schools  and  the  formntion  of  the  social 
person ;  German  schools  and  the  organization  of  instruction ;  adaptations 
of  Education  to  social  classes  and  to  individual  needs ;  improvements  in 
methods ;  extension  of  the  range  of  studies ;  treatment  of  the  defective 
person. 

This  course  should  be  preceded  by  Philosophy  la  or  Philosophy  16,  or 
an  equivalent.  It  may  be  taken  in  connection  with,  or  after,  any  of  the 
other  courses  in  Education. 
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[Educatioij  106. — The  Methods  and  Equipment  of  a  Teacher  of 
German  in  Secondary  Schools.  —  Lectures,  discussions,  re- 
quired reading,  and  illustrations  of  class  work.     Dr.  Rier- 

WIKTH.] 

Omitted  in  1902-08. 

Among  the  subjects  treated  in  the  lectures  and  discussions  are  the  fol- 
lowing: the  adaptation  of  methods  to  the  age  and  previous  training  of 
students ;  the  arrangement  of  courses  in  different  schools ;  the  choice  of 
text-books ;  the  annotation  of  texts ;  the  teachers'  sources  of  inforonition; 
the  disciplinary  and  practical  value  of  the  study  of  GenoMi  and  its  rela- 
tion to  the  study  of  English.  —  Students  taking  the  eewne  are  required  to 
prepare  reports  on  grammars,  readers,  or  editions  of  texts,  interpret  or 
annotate  new  texts,  and  present  to  tbe  class  some  of  the  more  difficult 
topics  in  grammar,  syntax,  and  ooaiposition. 

Education  lOc,  The  Methods  and  Equipment  of  a  Teacher  of 
French  in  secondary  schools.  Lectures,  discussions,  required 
reading,  and  illustrations  of  class  work.     Mr.  Snow. 

Education  20a.  — Pedagogical  Seminary.  —  Subject  for  the  year: 
Contemporar}'  Problems  in  Education.  —  Lectures,  essays, 
reports,  and  discussions.     Professor  Hanus. 

This  course  is  intended  for  the  most  advanced  students  only.  At  the 
outset,  a  general  survey  of  present  problems  and  contemporary  tendencies 
in  educational  theory  and  practice  will  be  undertaken.  Soon  after  the 
Seminary  is  organized  each  student  is  expected  to  choose  some  topic  or 
topics  for  special  study,  and  later  to  present  the  results  of  this  study  to 
the  Seminary  in  the  form  of  at  least  one  extended  essay  during  each  half- 
year.  Much  stress  is  laid  on  the  essays  and  the  discussions  based  on 
them.  Students  may  work  on  chosen  topics  either  singly  or  in  groups ; 
and,  in  general,  each  member  of  the  Seminary  may  be  called  upon  by  the 
instructor  to  cooperate  with  others  for  the  study  of  different  phases  of  a 
single  topic,  or  for  the  study  of  related  topics.  Each  student  will  also 
be  required  to  present  summaries  and  occasional  critical  reviews  of 
selected  books  or  monographs. 
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FHIB  ARTS. 

Fnns  Abts  1.  —  Principles  of  delineation,  color  and  chiaroscuro 
with  some  consideration  of  historic  forms  of  art  and  the  con- 
ditions which  have  influenced  them.  —  I..ectures  (once  a 
week)  with  collateral  reading.  —  Practice  in  drawing  and  in 
the  use  of  water-colors.  — Perspective.  Professor  Charles 
H.  M(X>KE,  assisted  by  Mr.  Mower. 

This  ifl  a  course  on  the  theory  of  the  graphic  arts  as  modes  of  expres- 
sion. It  at  the  same  time  includes  the  study  of  nature  from  an  artistic 
point  of  view,  and  aims  to  cultivate  the  eye,  and  in  some  measure  to  train 
the  hand.  The  instruction  is  given  by  lectures  and  collateral  reading  and 
by  practice  in  drawing  with  the  point  and  in  water-colors.  In  the  drawing 
and  coloring  exercises  the  theoretic  aim  of  this  course  is  kept  steadily  in 
view.  These  exercises  serve  to  fix  in  the  mind  of  the  student  the  funda- 
mental principles  of  graphic  art,  and  for  the  student  of  architecture  a 
solid  foundation  is  laid  for  the  continued  practice  in  freehand  drawing 
which  is  to  follow. 

The  books  chiefly  referred  to  will  be  the  following :  Ruskin's  Modem 
Pa/intera  and  Elements  of  Drawing ;  Longfellow's  Ahttrcui  of  Lectures  in 
Perspective;  Sir  Joshua  Reynold's  Discourses;  Hammerton's  Thoughts 
about  Art. 

Fine  Arts  2.  — Principles  of  Design  in  Architecture,  Sculpture  and 
Painting  as  exemplified  in  the  Arts  of  past  ages.  — Lectures 
{twice  a  week),  with  collateral  reading. — Practice  in  drawing. 
Professor  Charles  H.  Moore. 

As  a  preparation  for  Course  2  it  is  desirable  to  have  passed  satisfactorily 
in  Course  1.     See,  further,  note  under  Course  4. 

Fine  Arts  3.  — The  History  of  Greek  Art  with  an  Introduction  on 
the  Arts  of  Egypt,  Assyria,  and  Phoenicia,  in  their  relation 
to  Greek  Art.  Mr.  Edward  Robinson  assisted  bv  Dr.  von 
Mach. 

Course  3  is  not  open  to  Freshmen.  Ability  to  read  French  or  German 
will  be  of  advantage  to  those  who  take  this  course. 

Fine  Arts  4. — The  Fine  Arts  of  tiie  Middle  Ages  and  the  Renais- 
sance.   Professor  Charles  II.  Mooke,  jissistcd  bvMr. . 

Courses  2  and  4  cannot  both  be  counted  towards  a  degree  by  the  same 
student. 
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Courses  3  and  4  in  the  Department  of  Fine  Arts  are  deroted  to  the 
history  of  these  arts  from  the  earliest  times  to  the  seventeenth  century  of 
onr  era.  In  Course  8  the  general  characteristics  of  the  arts  of  Egypt  and 
Assyria  are  treated,  but  special  attention  i«  giren  to  the  dereloproent  and 
principles  of  Greek  art  with  reference  to  its  importance  as  an  illustration 
of  the  life  and  spirit  of  the  Greeks,  in  connec^on  with  the  other  forms  in 
which  their  genius  showed  itself,  and  with  the  erents  of  their  political 
history. 

Course  4  deals  In  a  similar  manner  with  the  architecture,  sculpture,  and 
painting  of  the  Romans,  of  the  Middle  Ages,  and  of  the  Renaissance. 

ARCHITBCTURE. 

Architecture  la,  —  Technical  and  Historical  Development  of  the 
Ancient  Styles,  with  special  reference  to  Classic  Architectnre. 
—  Lectures  and  practice  in  drawing.  Professor  H.  L. 
Warren,  assisted  by  Mr.  Lorch. 

This  course  is  intended  especially  for  students  in  the  Lawrence  Scientific 
School  who  are  studying  Architecture  or  Landscape  Design;  but  it  is 
open  also  to  students  in  the  College  who  satisfy  the  instrudtor  of  their 
fitness  to  pursue  it. 

The  first  few  weeks  of  the  course  are  devoted  to  gaining  facility  in 
the  simple  representation  of  architectural  form,  with  some  study  of  the 
elementary  principles  of  projection  and  perspective  drawing  and  shades 
and  shadows.  The  history  of  ancient  architecture  is  then  taken  up. 
The  gradual  development  of  architectural  forms  and  the  technical  pro- 
cesses of  building  are  traced,  beginning  with  a  summary  study  of  the 
buildings  of  Egypt,  Assyria,  and  Persia,  and  passing  on  to  the  more 
thorough  and  detailed  consideration  of  the  architecture  of  Greece  and 
Rome.  Students  are  required  from  time  to  time  to  make  drawings 
and  written  reports  in  illustration  of  the  lectures.  During  the  course 
the  elements  of  Classical  architectural  form,  especially  the  Greek  und 
Roman  orders  and  their  uses,  are  considered.  The  more  important 
buildings  are  examined  in  detail,  and  the  structural  and  aesthetic  prin- 
ciples on  which  their  design  depends  are  studied  critically.  The  course 
is  so  conducted  as  to  make  the  greatest  possible  use  of  the  library  and 
to  familiarize  the  student  with  books  and  their  use.  The  course  is  not 
merely  historical,  but  aims  to  lay  the  foundation  of  a  working  knowledge 
of  architectural  form  and  thus  serves  as  an  introduction  both  to  Courses 
16  and  Icj  which  continue  the  history  of  architecture,  and  to  Course  4a, 
which  begins  the  study  of  architectural  design.  The  courses  in  history 
Include  a  study  of  ornament  and  of  the  principles  of  ornamental  design. 
The  course  is  illustrated  by  the  use  of  the  stereopticon. 
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N.  B.  —  The  ability  to  use  French  and  German  referenee-booki  with 
irill  be  found  valuable,  though  not  essential. 

Reftrenee-hookM:  Reber,  History  of  Ancient  Art;  Perrot  and  Chipiez, 
Sistory  of  Art  in  Ancient  Egypt; — in  ChcUdaea  and  Assyria;  —  in 
Persia;  Maspero,  Egyptian  Archaeology ;  Babelon,  Manual  of  Oriental 
Antiquities ;  Laloux,  t Architecture  grecque;  Durm,  Die  Baukunst  der 
Oriechen ;  Durm,  Die  Baukunst  der  Etrusker  und  Rdmer;  Martha, 
VArchSoiogie  etrusque  et  romaine ;  Choisy,  PArt  de  hhtir  ehez  les 
Bomains;  BUhlmann,  Die  ArchUektur  des  elassisehen  Alterthums  und  der 
Menadssance. 

ARCHITECTURE  lb.  —  Technical  and  Historical  Development  of  the 
MediaeTal  Styles  of  Architecture.  —  Lectures  and  practice  in 
the  drawing-room.     Professor  H.  L.  Warren. 

[Architbcture  Ic.  —  Technical  and  Historical  Development  of 
Renaissance  and  Modem  Architecture.  —  Lectures  and  prac- 
tice in  drawing.     Professor  H.  L.  Warren.] 

Omitted  in  1902-03. 

Courses  16  and  \c  may  be  counted  for  the  degree  of  A.B.  Except  by 
apecial  permission  they  are  open  to  those  students  only  who  have  passed 
in  Architecture  la.  They  are  given  in  alternate  years,  and  are  taken  by 
the  Second  and  Third- Year  students  registered  in  the  programme  in  archi- 
tecture of  the  Scientific  School  together,  so  that  one  set  of  students,  fol- 
lowing the  chronological  order,  continues  the  studies  of  the  First-Tear, 
which  close  with  the  decline  of  Roman  art,  by  taking  up  in  the  Second- 
Tear  the  study  of  the  Mediaeval  art  which  g^ew  out  of  that  decline,  and 
completes  the  history  of  architecture  in  the  Renaissance  and  Modern  styles ; 
while  another  set  of  students  passes  from  Roman  architecture  to  its  revival 
in  the  fifteenth  century,  and  goes  back  to  study  the  Mediaeval  styles. 

In  these  courses  the  study  of  the  history  of  architecture  is  continued 
by  means  of  lectures  illustrated  by  the  stereopticon  and  the  making  of 
written  reports  and  theses,  with  illustrative  drawings  by  the  student?. 
There  is  the  same  insistence  on  the  requirement  of  familiarity  with  the 
forms  that  are  met  with,  and  their  proper  use.  From  time  to  time  special 
subjects  of  research  are  given  «ut  which  the  students  are  expected  to 
investigate  for  themselves,  under  guidance,  by  means  of  engravings  and 
photographs,  and  upon  which  written  reports  will  be  required. 

The  endeavor  is  to  study  the  history  of  architecture  not  so  much 
archaeoiogically  as  in  a  more  vital  way  with  reference  to  actual  practice ; 
to  obtain  a  knowledge  of  principles  of  design  by  an  analysis  of  the  growth 
of  architectural  form  and  its  use.     The  buildings  tliat  are  studied  are 
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regarded  not  m  objects  of  contemplation  or  as  historical  docnments,  bat  u 
examples  of  yarious  methods  of  work  carried  out  under  certain  conditions. 
Architectural  form  and  composition  are  thus  studied  bj  means  of  the 
history  of  architecture. 

Reference-books:  In  Course  \b  —  Essenwein,  Die  Ausgdnge  der  cletsti- 
Mchen  Baukunai ;  Kssenwein,  Die  Foriseizung  der  classischen  Baukunsi 
im  osiromischen  Reicht ;  Choisy,  CAi't  de  hlkiir  chez  les  Byzaniins; 
Bayet,  VAt-t  hyzaniin;  Dehio  und  v.  Bezold,  Kirchliche  Baukunsi  des 
Abendlandea ;  Moore,  Development  and  Character  of  Gothic  Arehitec- 
iure;  Viollet-le-Duc,  Dictionnaire  raisonni  de  f  architect  are  fran^ise ; 
Chatetiu,  r Architecture  en  France;  Parker,  Introduction  to  the  Mtvdy  of 
Gothic  Architecture;  or  A  B  C  of  Gothic  Architecture ;  Paley,  Gothic 
Mouldings,  In  Course  Ic — Burckhardt,  Geschiehte  der  Renaiasanee  in 
Italien;  Der  Cicerone;  Symonds,  The  Renaiaaanee  in  Italy;  Anderson, 
Architecture  of  the  Renaiaaanee  in  Italy ;  Liibke,  Die  Renaiaaanee  in 
Frankreiih ;  Geachichte  der  deutachen  Renaiaaanee ;  Muentz,  Hiatoire  de 
VArt  pendant  ■'%  Renaiaaanee;  Blomfleld,  The  Hiatory  of  Renaiaaanee 
Architecture  in  England;  Blomfleld  and  Thomas,  The  ForwuU  Garden 
in  England. 

Architecture  2«.  —  Elementary  Architectural  Drawing.  —  The 
Orders.  Professor  H.  L.  Warren  and  Messrs.  Newton  and 
Swan,  as!»isted  bv  Mr.  Lorch. 

This  course  is  illustrative  of  Course  la,  and  is  open  only,  except  by 
special  permission,  to  those  students  who  are  taking  Course  la  in  the 
same  year. 

The  drawing-room  is  open  to  students  from  9  a.m.  to  6.30  p.m.  and 
from  7.30  p.m.  to  10  p.m.  An  instructor  is  usually  present  during  the 
day-time.  Students  of  architecture  in  their  first  year  should  give  all  their 
spare  time  to  their  drawing. 

After  some  preliminary  work  the  time  is  chiefly  devoted  to  making  a 
series  of  carefully  rendered  drawings  of  simple  buildings,  or  portions 
of  buildings,  and  of  standard  examples  of  each  of  the  orders.  This  not 
only  gives  the  necessary  practice  in  draughtsmanship,  but  familiarizes  the 
student  with  the  best  forms  of  the  orders  and  is  a  preparation  for 
Architecture  ia.  Students  are  encouraged  to  make  their  own  selection 
of  the  examples  to  be  drawn,  subject  to  the  approval'of  the  instructors. 
The  drawings  form  in  effect  a  series  of  illustrations  to  the  lectures  in 
Course  la.  An  exhibition  is  made  of  each  series  of  plates  as  completed, 
and  the  work  is  then  criticised  before  the  class.  The  course  includes 
thorough  drill  in  the  elements  of  architectural  form  by  means  of  black- 
board exercises,  smaller  plates,  and  exercises   in  simple  design   from 
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dictatioii.  For  studenta  in  landscape  architecture  the  course  is  modified 
to  include  practice  in  the  special  kinds  of  draughtsmanship  required  by 
landscape  architects. 

Architecture  3a.  —  Freehand  Drawing.  Professor  H.  L.  Warren, 
assisted  by  Mr.  Swan. 

This  is  a  course  for  practice  in  freehand  drawing  especially  arranged 
for  students  of  architecture  and  landscape  architecture,  in  continuation 
of  Fine  Arts  I.  It  includes  practice  with  pencil,  pen,  and  brush,  gi'^ing 
the  student  a  careful  training  in  the  simplest  methods  of  expressing  a 
subject,  whether  a  fragment  of  detail  or  a  building. 

Architecture  36.  —  Freehand  Drawing  (second  course) .  Professor 
H.  L.  Warren  assisted  by  Mr.  Swan. 

In  this  course  the  student  is  permitted  more  freedom,  and  indiriduality 
in  the  handling  of  his  subject  is  encouraged.  The  works  of  the  best 
draughtsmen  are  put  before  him,  and  after  the  severer  training  of  the 
preceding  course  he  may  treat  his  subjects  in  his  own  way  under  the 
direction  of  the  instructor,  always  with  a  view  to  producing  a  pleasing 
composition  in  light  and  shade,  as  well  as  in  form. 

Architecture  3c.  —  Freehand  Drawing  frona  Architectural  Sub- 
jects (third  course).  Professor  H.  L.  Warren  and  Mr. 
Newton. 

Especial  attention  will  be  given  in  this  course  to  the  composition  of 
drawings,  which  is  not  only  essential  to  the  artistic  presentation  of  archi- 
tectural subjects,  but  is  of  great  aid  in  cultivating  the  sense  of  composition 
in  architectural  design,  which  depends  upon  the  same  principles.  Studies 
principally  from  Turner,  Constable,  Harding,  Cotman,  and  Prout  will  be 
carried  on.  In  the  latter  part  of  the  course  instruction  will  be  given  in 
figure  drawing,  casts  from  the  antique  and  from  mediaeval  and  renais- 
sance masters  being  used  as  models. 

These  courses  give  the  necessary  daily  practice  in  freehand  drawing, 
which  alone  will  enable  the  student  of  architecture  to  obtain  the  knowl- 
edge of  form  and  facility  in  its  representation  which  an  architect  needs. 
Instruction  is  given  in  the  use  of  pencil,  pen,  and  water-culors.  Work 
will  be  done  from  the  flat  and  from  the  round.  The  increasing  collection 
of  examples  of  good  draughtsmanship,  which  the  department  possesses, 
and  the  photographs  and  casts  will  be  used  as  models.  Nearly  all  the 
work  will  be  done  from  architectural  subjects,  so  that  the  student  may  be 
adding  to  ,his  store  of  knowledge  of  architectural  form  at  the  same  time 
that  he  acquires  mastery  of  hand. 
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Architecture  4a.  —  Elementary  Architectural  Design.  —  Practioe 
and  Criticisni.  Professor  H.  L.  Warren  and  Mr.  Newtox, 
assisted  by  Mr.  Swan. 

This  course  is  open  to  those  students  only  who  have  passed  satitfac- 
torlly  in  Architecture  la  and  2a,  or  satisfy  the  instructors  that  they  haTe 
done  equiralent  work.  All  the  courses  in  design  vfill  require  the  student 
to  devote  ail  the  time  he  can  possibly  give  to  the  toork.  The  drawing- 
room  is  open  from  9  a.m.  to  6  p.m.  and  7.30  p.m.  to  10  p.m.,  and  an  in- 
structor  is  usually  present  in  the  day-time.  During  the  first  weeks  of  the 
course  the  student  will  be  occupied  in  making  carefully  rendered  drawings 
of  standard  examples  of  architectural  composition  and  in  frequent  exer- 
cises in  design  ft-om  dictation ;  in  this  way  the  memory  and  imagination 
of  the  student  will  be  stimulated  and  the  knowledg^e  of  form  acquired 
during  the  first  year  will  be  made  use  of  and  fixed  in  the  mind.  Following 
this  introduction  the  study  of  architectural  design  will  be  farther  pursued 
(1)  by  maans  of  occasional  lectures  on  the  principles  of  design  and  of  plsm- 
ning  and  (2)  by  means  of  problems  of  an  elementary  nature,  which  will 
be  given  out  from  time  to  time  as  exercises  in  original  composition. 
These  designs  will  be  carefully  elaborated  under  the  constant  direction  and 
criticism  of  the  instructors,  and  when  completed  will  be  criticised  before  the 
the  whole  class.  For  students  in  Landscape  Architecture  a  section  of  this 
course  will  be  provided  in  which  particular  attention  will  be  given  to  plan> 
ning  the  general  arrangement  of  buildings  and  the  composition  of  masses 
(subjects  to  which  students  in  architecture  devote  more  attention  in  the 
next  following  course),  so  that  the  student  may  be  enabled  to  appreciate 
the  relation  which  should  exist  between  the  composition  of  a  building  and 
the  treatment  of  the  grounds  immediately  about  it  and  may  be  led  to 
regard  the  two  as  integral  parts  of  one  design.  The  form  and  position  of 
terraces,  gardens  and  approaches  will  be  considered  as  affecting  building 
plans. 

Akchitectcre  4b, — Architectural  Design  (second  course).  Pro- 
fessor H.  L.  Warren  and  Mr.  Newton. 

This  course  is  open  to  students  who  have  passed  saUslkctorily  in 
Course  4a,  of  which  it  is  a  continuation. 

As  in  the  previous  course,  the  work  will  be  carried  on  by  means  of 
problems  and  criticisms,  and  occasional  lectures.  The  study  of  planning 
will  be  taken  up  systematically,  and  lectures  will  be  delivered  on  the  right 
artistic  treatment  of  the  various  materials  used  in  building. 

In  the  work  in  design  the  forms  of  classical  architecture  will  be  mainly 
used,  as  the  object  of  the  course  is  to  give  a  mastery  of  technique  and  of 
composition,  and  this  can  better  be  done  by  endeavoring  to  secure  as  com- 
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plete  a  mastery  of  one  style  as  the  limited  time  of  the  course  will  allow 
rather  than  hy  scattering  the  energies  in  an  impossible  attempt  to  secure 
adequate 'knowledge  of  several  styles.  For  this  purpose  the  classical 
styles  are  preferred  because  of  the  simplicity  of  their  fundamental  forms 
and  because  these  forms  lie  at  the  foundation  of  all  modern  styles. 
Some  exercise  in  historic  designs  in  other  styles  will  he  giren.  The 
problems  proposed  in  the  courses  in  design  will  be  selected  with  a  Tiew 
to  stimulating  as  far  as  possible  whatever  imagination  or  poetic  feeling 
the  student  may  possess  at  the  same  time  that  they  give  practice  in  various 
classes  of  architectural  composition.  In  the  main  they  will  be  such  as 
depend  upon  present  American  conditions:  not  merely  conventional 
school  problems  without  relation  to  our  time  or  civilization. 

In  carrying  on  tlie  work  of  this  course  the  department  is  assisted  in 
some  of  the  problems  by  the  architects  who  are  members  of  the  Com- 
mittee appointed  by  the  Board  of  Overseers,  as  described  on  page  i. 

Architecture  4c.  —  Architectural  Design  (advanced  course). 
Professor  II.  L  Warren  and  Mr.  Newton. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Course 
46.  The  method  of  instruction  will  be  the  same  as  in  the  previous  course. 
It  will  include  the  study  of  the  planning  and  arrangement  of  important 
buildings.  The  second  half  of  the  year  will  be  devoted  to  the  making 
and  complete  presentation  of  a  design  for  some  important  structure,  which 
will  be  presented  as  a  Thesis. 

Architecture  6. — Building  Construction :  Carpentry.  —  Lectures 
and  drawing.     Messrs.  Newton  and  Swan. 

A  careful  study  is  made  in  this  course  of  the  framing  of  simple  struc- 
tures, such  as  an  ordinary  framed  house,  and  of  the  details  of  carpentry 
construction.  The  joints  of  timbers  in  floors  and  roof  trusses,  the  con- 
struction of  window  and  door  frames,  wooden  staircases  and  the  like 
receive  full  consideration. 

Architecture  6.  — Practice  in  modelling  architectural  ornament 
in  clay.     Mr.  Garkutt. 

Architecture  7.  —  Theor}-  of  Design.  —  Pure  Design  (Balance, 
Rhythm,  Harmony)  and  Design  in  Representation.  Lectures, 
with  experimental  practice  and  study  of  examples.  A  course 
for  the  exercise  and  development  of  the  aesthetic  faculty. 
Dr.  Ross,  assisted  bv  Mr.  H.  H.  Clark. 

The  spot  of  paint  as  a  term  of  expression.  Its  tone,  its  measure,  its 
shape.  Thinking  in  tones,  measures,  and  shapes.  Expression  of  the 
thought  by  painting. 
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Pure  Design:  the  compofition  of  tones,  measnret,  and  shapes,  for  the 
sake  of  Rhjrthm,  Balance,  Harmony,  the  principles  of  Order,  of  Bcanty. 
Definition  and  explanation  of  these  principles.  Exercises  in  designing. 
Study  of  color- values,  or  tonen.  The  practice  of  tone-relations.  Tone- 
balances,  tone-rhythms,  harmony  of  tones.  Pure  Design  compared  with 
Music.  Appeal  of  Music  to  the  ear,  of  Pare  Design  to  the  eye.  The 
undereloped  possibilities  of  Pure  Design. 

Design  in  Representation,  The  object  as  represented  by  the  risasl 
image.  Advancement  of  knowledge  (science)  by  the  definition  of  the 
mental  image,  as  hypothesis,  and  by  the  comparison  of  the  definition  with 
the  object  (the  facts  of  observation).  The  advancement  of  knowledge 
not,  necessarily,  an  advancement  of  Art.  Artistic  representation ;  knowl- 
edge in  forms  of  design.  Importance  of  design  in  connection  with 
Representation.  Practice  in  Representation  following  the  principles  of 
Design.    , 

The  history  and  development  of  the  Fine  Arts.  Painting  particularly 
described.  Painting  in  the  East  (China  and  Japan)  and  in  Western 
Europe.  Different  modes  of  Pure  Design  and  of  Design  in  Representa- 
tion.    Study  of  examples  and  illustrations. 

Object  of  the  course  :  the  development  of  the  sense  of  Beauty  and  of 
the  power  of  Imagination. 

LANDSCAPE  AHCHXTSCTXTRS. 

Landscape  Architecture  1. —  History  and  Principles  of  Landscape 
Design.  —  Mr.  Olmsted  a.ssisted  by  Mr.  Shcrtleff,  with 
occasional  lectures  by  Professors  (tOODale  and  Shaler. 

The  object  of  this  course  in  to  give  the  students  a  broad  knowledge  of 
many  types  of  landscape  and  garden  forms,  of  the  elements  which  make  up 
the  quality  of  each,  of  the  motives  which  underlie  them  when  of  artificisl 
creation,  of  their  limitations,  and  of  the  constant  adaptation  of  means  to 
ends  in  all  good  work.  The  instruction  is  in  the  form  of  lectures,  supple- 
mented by  collateral  reading,  by  informal  conferences  and  by  frequent 
exercises  in  writing  or  drawing  for  the  purpose  of  impressing  the  instruc- 
tion upon  the  students  and  assuring  the  instructor  that  he  is  understood. 
The  types  of  landncape  and  garden  design  are  taken  up  in  the  his- 
torical order  of  their  highest  development,  but  in  addition  to  the  critical 
description  of  hbtorical  examples  with  the  aid  of  plans,  drawings  and 
photographs,  reference  is  made  whenever  possible  to  actual  examples, 
illustrative  of  the  same  principles,  to  be  found  in  the  vicinity  of  Boston. 
Students  are  expected  to  visit  these  examples  and  to  make  reports  upon 
them. 
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In  connection  vith  this  course  the  relation  of  landscape  to  geological 
•tmctore,  to  climatic  conditions  and  to  vegetation,  and  the  relation  of 
both  formal  and  informal  design  to  natnral  limitations,  will  be  set  foith 
in  a  series  of  lectures  by  Professors  Goodalb  and  Shalbr. 

Landscape  ARCHrTEcruKE  2.  —  Practice  in  Landscape  Design  (first 
coarse).  Messrs.  Olmsted  and  Shurtleff,  assisted  by  Mr. 
Paul. 

].«AND6CAPE  Abchitecture  3.  —  Practice  in  Landscape  Design 
(second  course).  Messrs.  Olmsted  and  Shcrtleff,  assisted 
by  Mr.  Paul. 

Coorses  3  and  8  are  open  only  to  those  students  who  hare  passed 
satisfactorily  in  Course  1,  in  the  Landscape  section  of  Architecture  4a,  and 
in  Engineering  4a,  or  satisfy  the  instructors  that  they  have  done  equiva- 
lent work.  The  two  courses  are  to  be  taken  in  successive  years  and 
form  in  effect  a  single  course  extending  over  two  years  and  requiring  the 
student  to  devote  the  chief  part  of  his  time  and  attention  to  the  subject. 
One  or  both  of  the  instructors  will  be  present  on  Mondays,  Wednesdays^ 
and  Fridays  from  1.30  to  4.30  p.m.,  and  occasionally  in  the  morning,  but 
the  drawing  room  is  open  every  day  from  9  a.m.  to  10  p.m.  and  the 
students  are  expected  to  make  diligent  use  of  their  time  between  con- 
ferences with  the  instructors.  The  work  consists  chiefly  of  the  study  of 
actual  works  and  of  the  solution  by  the  students  of  actual  problems 
presented  to  them  in  definite  form  by  the  instructors.  So  far  as  is  prac> 
ticable,  land  in  the  vicinity  of  Cambridge  is  chosen  for  study  and  treatment » 
so  that  the  student  may  have  practice  in  that  nice  adjustment  of  plan  to 
natural  conditions  which  is  one  of  the  essentials  of  good  work.  In  at 
least  one  important  problem  the  topographical  surveys  upon  which  the 
students*  plans  are  based  are  made  by  themselves,  and  they  are  given 
practice  in  devising  somewhat  detailed  construction  plans  for  the  more 
important  portions  of  each  of  the  general  plans  which  they  prepare.  In 
the  conduct  of  these  courses,  except  for  occasional  lectures  upon  princi- 
ples applying  to  the  work  in  hand  and  frequent  criticism  of  plans  before 
the  class  as  a  whole,  the  conditions  are  made  to  approximate  those  of 
actual  oflice  practice  as  closely  as  possible.  The  elaboration  of  planting 
plans  in  connection  with  the  general  plans  prepared  in  these  courses  is 
included  in  Horticulture  2  and  3,  but  the  work  is  so  arranged  that  the  two 
sets  of  courses  keep  in  close  touch.  In  the  latter  part  of  Course  3,  the 
work  of  the  student  is  devoted  chiefly  to  the  preparation  of  a  thesis, 
involving  both  a  written  report  and  plan,  upon  a  subject  approved  by  the 
instructors. 
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MUSIC. 

Music  1.  —  Ilarmonv.     Mr.  Spau>ix«. 

The  fundamental  principles  of  the  theory  of  music  are  embodied  in  the 
study  of  harmony,  which  treats  of  the  different  chords  in  their  natural 
relations  ami  combinations.  The  subdiTisioni  of  the  subject  are  as  fol- 
lows :  Intervals,  or  the  measurement  of  the  difference  in  pitch  between 
one  tone  and  another;  Triads,  Seventh,  and  Ninth  chords  with  their  in- 
versions and  resolutions ;  Chromatically  altered  chords ;  Cadences ;  Sus- 
pensions ;  .  Passing  and  Changing- Notes ;  Organ-Point ;  Harmonization 
of  given  nieio4lii'8,  or  the  application  of  chords  to  the  accompaniment  of 
a  eantug  Jirmus  in  four-part  writing;  Modulation. 

The  work  consists  chiefly  of  written  exercises  on  figured  basses  and  the 
harmonization  of  given  melodies ;  these  are  corrected  by  the  instructor 
out  of  the  class-room  and  subsequently  discussed  with  the  students  indi- 
vidually. Exercises  are  also  worked  out  on  the  blackboard  by  the 
students. 

Prout's  Harmony  is  used  as  the  basis  of  the  instruction.  The  treatises 
of  Jadassohn  and  of  others  are  used  as  reference  books,  and  suppiementary 
illustration^  and  explanations  are  given  in  the  class-room.  The  coarse  is 
open  and  specially  recommended  to  Freshmen. 

ENGINEERING. 

Engixeekin(»    la.  —  Algebra.       Asst.    Professor    Love,    Messrs. 
AsiiTON  and  Fkizell,  and  Dr.  E.  V.  Huntington. 

Some  of  the  topics  studied  are  surds,  imaginaries,  quadratic  equations, 
theory  of  quadratic  equations,  binomial  theorem,  theory  of  equations, 
simultaneous  equations,  coordinates,  undetermined  coefficients,  partial 
fractions,  inequalities,  variables  and  limits,  the  progressions,  series  and 
convergency. 

The  text-book  will  l>c  announced  at  the  beginning  of  the  course. 

EN(nxEEi{ix<i  Ih.  —  Trigonometry.    Asst.  Professor  Love,  Messrs. 
AsHTox  and  Fkizell,  and  Dr.  E.  V.  Huntington. 

The  topics  treated  will  include  the  trigonometric  ratios  and  their 
properties,  solution  of  triangles,  radian  measure  of  angles,  logarithms, 
trigonometric  equations  and  identities,  with  some  of  the  applications  of 
these  subjects. 

The  section**  meeting  during  the  first  half-year  are  intended  for  stu- 
dents of  Arcliitccturo.  Landscape  Architecture,  for  those  who  have  passed 
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adranced  Algebra  for  mdmistion,  and  for  others  who  can  take  this  course 
more  conveniently  during  the  first  half-year. 

The  text-book  will  be  announced  at  the  beginning  of  the  course. 

Engixeering  Id.  —  Analytic  Geometry.      Asst.   Professor   Love, 
Messrs.  Ashton  and  Frizell,  and  Dr.  E.  V.  Huntington. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Coarse  la  or  its  equiyalent,  and  who  take  or  have  taken  Course  16  or 
its  equiralent. 

The  work  will  include  a  study  of  the  straight  line,  the  circle,  the  ellipse, 
the  parabola,  the  hyperbola,  and  other  important  plane  cunres.  Both  rect- 
angular and  polar  coordinates  will  be  used. 

Text-hook:  Ashton*s  Andlytie  Oeometry  (Charles  Scribner's  Sons, 
N.  Y.). 

Engineering    Ic.  —  Differential    and    Integral    Calculus.      Asst. 
Professor  Love  and  Messrs.  Ashton  and  Frizell. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  1<I,  or  its  equivalent. 

Some  of  the  topics  treated  in  this  course  are  differentiation,  anti- 
differentiation,  integration,  and  their  applications  to  tangents,  normals, 
areas,  volumes,  lengths,  surfaces,  curvature,  evolutes,  maxima  and  minima, 
indeterminate  forms,  development  in  series,  computation  by  series,  cen- 
tres of  gravity,  moments  of  inertia,  and  motion.  Partial  differentiation 
and  multiple  integration  will  be  treated  briefly  and  applications  made  to 
problems  in  geometry  and  mechanics.  Some  time  will  be  given  to  the 
elements  of  Solid  Analytic  Geometry. 

Text-hook:  Love's  Introductory  Course  in  the  Differential  and  Integral 
Calculus, 

Engineering  1/.  —  Solid  Analytic   Geometry,  Integral   Calculus, 
and  Differential  Equations.     Asst.  Professor  Love. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Course 
\Cy  or  its  equivalent.  It  is  intended  as  an  optional  half-course  for  students 
in  the  Scientific  School. 

The  work  in  this  course  includes  a  brief  treatment  of  Solid  Analytic 
Geometry,  a  review  of  some  of  the  topics  introduced  in  Course  Ic,  fol- 
lowed by  further  applications  to  problems  in  geometry,  physics,  and 
mechanics.  The  simpler  methods  of  solving  differential  equations  will  be 
presented  and  illustrated  by  numerous  examples  and  applications. 

Text-hooks:  Ashton^s  Analytic  Oeometry ;  Love's  Introductory  Course 
inihe  Differential  and  Integral  Calculus;  Osborne's  Examples  of  Differ- 
ential Equations. 
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Engineering  3a.  — Mechanical  Drawing.  —  Use  of  InBtniments.  — 
Projections  and  Machine  Drawing.  Messrs.  Kennedy, 
A.  E.  Norton,  Di'rant,  and  Meem. 

This  course  is  iDtrodnctory  and  is  prescribed  for  all  candidates  for  a 
degree  in  Engineering. 

It  is  intended  to  supply  a  good  working  knowledge  of  the  elements  of 
mechanical  and  freehand  projection  drawing,  and  of  their  application  to 
the  representation  of  machinery  and  other  engineering  structures.  It  also 
serves  as  an  introduction  to  Descriptive  Geometry  and  other  courses 
requiring  a  knowledge  of  drawing.  At  the  end  of  the  course,  studenu 
are  expected  to  understand  and  to  read  mechanical  drawings  and  to  have 
some  facility  in  the  measurement  and  delineation  of  machines  and  struct' 
nres.  Particular  attention  is  paid  to  rapid  freehand  work  made  as  netrly 
as  possible  to  scale. 

The  topics  of  the  course  in  the  order  in  which  they  are  taken  up  are  as 
follows.  During  the  first  half-year:  the  use  of  instruments;  problems 
in  geometrical  drawing ;  orthographic  and  isometric  projections ;  tradDg 
and  blue  printing ;  and  the  practice  of  freehand  sketching  and  lettering. 
During  the  second  half-year :  working  drawings  of  machines  and  struc- 
tures with  a  continuation  of  freehand  sketching ;  the  stretching  of  p^)er 
and  practice  in  india-ink  and  color  tinting. 

Referenee-^fodca:  Anthony's  Mechanical  Drawing  and  Machine  Drawing. 

Engineering  36.  —  Descriptive  Geometry.  —  Elementary  Shades;, 
Shadows,  and  Perspective.     Mr.  Mover. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Course 
3a  or  Architecture  2a. 

It  consists  mainly  of  the  application  of  the  principles  of  Descriptive 
Geometry  tu  problems  in  the  projection,  intersection,  and  development 
of  geometrical  forms  of  common  occurrence  in  Engineering  and  Archi- 
tecture which  cannot  be  solved  by  the  ordinary  processes  of  projection 
drawing.  A  method  of  arrangement  of  the  planes  of  projection,  auxiliary 
cutting  planes,  etc.,  is  used  which  is  consistent  with  the  generally  accepted 
conventions  of  projection  and  machine  drawing  and  avoids  some  of 
the  complexity  and  inconvenience  of  the  methods  usually  adopted  for  the 
solution  of  problems  in  descriptive  geometry.  The  course  also  includes 
problems  in  shades  and  shadows,  and  in  perspective,  the  general  theories 
of  these  subjects  being  given  with  their  application  to  simple  forms. 

Tezt'book :  Instructor's  Notes. 

Engineering  3d. — Mechanism.  —  Study  of  gearing  and  mechani- 
cal movements.     Mr.  Kennedy. 

This  course  is  open  to  students  who  have  passed  satisfisctorify  in 
Course  3a. 
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In  this  course  the  transmission  and  change  of  motion  by  means  of 
toothed  wheels,  link  work,  helts,  and  special  devices  are  taken  up  in 
both  their  theoretical  and  pi'actical  aspects.  Problems  involving  these 
different  modes  of  transmission  are  worked  out  in  the  draughting-room, 
particular  attention  being  paid  to  the  construction  of  teeth  of  wheels  by 
exact  and  approximate  methods.  Analyses  of  simple  machinery  and 
calculations  for  trains  of  wheel  work,  belting,  etc.,  are  made  in  order  to 
^ve  the  student  thorough  grounding  in  the  principles  of  pure  mechanism. 

Reference-book :  Barr*s  Kinematics  of  Machinery, 

Engineering  3e.  —  Stereotomy,  Shades,  Shadows,  and  Perspective. 
Mr.  MoTEK. 

This  course  is  open  to  students  who  have  passed  satis&ctorily  in 
Course  36. 

The  course  consists  of  problems  in  stereotomy,  or  stone-cutting,  and  in 
shades,  shadows,  and  perspective.  In  stereotomy,  drawings  are  made  of 
constructions  in  stone  with  the  working  out  of  the  necessary  details  and  the 
developments  of  the  separate  parts.  In  shades,  shadows,  and  perspective 
special  attention  is  given  to  architectural  forms  and  to  the  shorter  practical 
methods  in  general  use  by  architects. 

Texi-books :  Siebert  and  Biggin's  Modem  Stone  Cutting  and  Masonry  ; 
Millard's  Shades  and  Shadows. 

Engineering    4a.  —  Surveying.  —  Use  of    Instruments.  —  Plane 

and    ToiK)graphical    Surveying,  Topographical     Drawing 

and  Levelling.  —  Field  practice.  Mr.  D.  L.  Turner  and 
assistants. 

This  course  is  open  to  students  who  have  studied  Plane  Trigonometry. 
See  note  under  Course  4d. 

The  work  of  this  course  consists  of  the  study  of  the  theory  and  adjust- 
ments of  the  several  surveying  instruments,  together  with  their  practical 
use  in  the  field.  The  field  surveys  consist  of  differential  and  profile 
levelling;  chain,  compass,  and  transit  land  surveys;  cross-section,  transit 
and  stadia,  and  plane-table  topographical  surveys.  From  the  field-notes 
necessary  computations  are  made  and  the  surveys  mapped. 

Text-hook:  Raymond's  Plane  Surveying. 

Reference-hooks :  Baker's  Engineering  Instruments  :  Johnson's  Theory 
and  Practice  of  Surveying  ;  Gannett's  Topographic  Methods. 

Engineering  4c.  —  Geodetic  Surveying.  —  Field  work  of  triangula- 
tion.  —  The  use  of  astronomical  instruments  in  Surveying:  and 
Navigation.     Mr.  D.  L.  Turner  and  assistants. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  4a.    See  note  under  Course  4d. 


166 

The  conrBe  indndet  the  methods  of  measnriiig  base  lines  with  special 
reference  to  the  nse  of  the  steel  tape,  observing  angles,  •4J>^*ti^  angle 
obserrations,  determining  absolute  positions,  adjusting  triangolataons, 
trigonometrical  levelling,  precise  spirit  lerelling,  and  projecting  maps, 
with  field  practice. 

Text'book  :  Merriman*s  Oeodtiie  Surveying, 
RtfertncfhookM  :   U,  8.  Ootut  and  Otodeiic  Survey  Reports. 

Engineering  Ad.  —  Railroad  Engineering.  —  Survey,  location,  and 
construction  of  railroads.  Field  practice.  Mr.  D.  L.  Turner 
and  assistants. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  4a. 

The  course  includes  a  study  of  the  principles  necessary  to  enable  the 
engineer  to  select  a  route  for  a  railroad,  to  determine  the  necessary 
grades  and  curves,  to  solve  the  problems  incident  to  the  location  of  the 
line  upon  the  ground,  to  compute  the  quantities  in  excavation  and  em- 
bankment, and  finally  to  lay  the  track  in  place.  The  students  survey  a 
line  two  or  three  miles  long,  take  topography,  make  a  map  location,  and 
a4JU8t  the  location  to  the  ground,  computing  the  cost  of  construction. 
Text-book  :  Searles's  Field  Engineering, 

Reference^books :  Goodwin's  Railroad  Engineering  Field  Book;  Searles's 
Spiral;  Wellington's  Economic  Theory  of  the  Location  of  RaUwaye, 


Courses  4a,  4c,  and  Ad  follow  in  sequence  during  the  same  summer. 
Their  scope  includes  lectures,  text-book  work,  field  work,  computations, 
and  plotting.  Except  in  4c,  it  is  the  aim  to  have  all  work  done  during  the 
daylight  hours.  The  working  hours  are  from  seven  unUl  four  o'clock  — 
on  Saturdays,  until  twelve.  These  hours,  being  equivalent  to  forty-five 
hours  per  week,  enable  much  work  to  be  accomplished,  and  also  furnish 
an  abundance  of  time  for  recreation. 

Course  4a  may  be  counted  as  one  course,  and  Courses  4c  and  id  together 
may  be  counted  as  one  half-course  toward  the  degree  of  A.B. 

These  courses  are  prescribed  for  students  of  Civil  Engineering,  and 
Course  4a  is  recommended  also  for  students  of  Mechanical  and  Electrical 
Engineering. 

[EN(iiNEEHiN(T  Ae.  —  Construction  and    Maintenance  of   ConunoD 
Roads.     Mr.  McClintock.] 

Omitted  in  1902-3. 

This  course  cannot  be  counted  towards  the  degree  of  A.B. 


167 

The  course  is  intended  to  furnish  a  training  in  the  construction  and 
maintenance  of  ordinary  highways.  The  location  and  survey  of  roads 
are  treated  in  reference  to  the  conditions  governing  such  work.  Foun* 
dations  and  selection  of  materials,  the  treatment  of  the  road  materials 
in  construction,  and  the  surface  finish  for  various  classes  of  traffic, 
receive  carefhl  attention.  The  various  kinds  of  city  pavements  for  heavy 
traffic  are  also  considered.  Students  will  be  provided  with  opportunities 
for  practical  experience  in  the  details  of  road  building.  The  region  in 
the  vicinity  of  Cambridge  affords  excellent  examples  of  the  various 
methods  practised  in  constructing  streets  and  other  highways. 

Tezi'book :  Byrne's  Treaiise  an  Highway  Construction. 

Engineering  5a.  —  Applied  Mechanics.      Professor   Hollis    and 
Mr. . 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Courses  le  and  66  or  their  equivalents. 

The  course  includes  a  short  treatment  of  elementary  Kinetics,  followed 
by  a  somewhat  extended  course  in  the  application  of  Statics  and  Kinetics 
to  Engineering  problems,  especially  those  relating  to  machinery.  The 
student  will  be  expected  to  use  both  graphic  and  algebraic  methods  in 
the  solution  of  problems. 

Referejue-books :  Rankine's  Applied  Mechanics;  Cotteriirs  Applied 
MeduLnies. 

Engineering  56.  —  Elementary  Statics.  —  Graphic  and  Alegbraie 
Methods.     Asst.  Professor  Johnson  and  Mr.  Moyer. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  16  or  its  equivalent. 

The  course  is  devoted  to  the  study  of  Statics  with  special  reference  to 
a  thorough  grounding  in  the  fundamental  principles. 

The  instruction  includes  lectures,  solution  of  selected  and  graded 
problems  (drawn  mainly  from  engineering  practice),  and  systematic 
personal  conferences  between  instructors  and  students. 

The  algebraic  and  graphic  methods  are  developed  with  equal  thorough- 
ness, and,  in  general,  each  problem  is  solred  by  both  methods. 

The  problems  of  the  course  include  the  investigation  of  the  stability  of 
Btructures,  and  the  calculation  of  stresses  in  simple  trusses,  three-hinged 
arches  and  other  frames. 

Kngixrering  5c.  —  Resistance  of  Materials.     Professor  lK>LLii>. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  bd. 
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The  course  in  Resistance  of  Materials  is  designed  to  g^re  the  student 
a  comprehensive  knowledge  of  the  nature  of  all  materials  used  in 
Engineering  construction,  including  the  laws  of  their  behavior  under 
stress,  both  above  and  below  the  elastic  limit.  Special  attention  will 
be  given  to  commercial  tests  and  the  relation  of  the  test  pieces  to  the 
members  of  engineering  structures.  The  subject  will  be  taught  by  means 
of  the  mathematical  theory  of  elasticity  of  materials. 

Reference-book:  Burr's  Elasticity  and  Resittanee  of  MaitriaU  of 
Engineering, 

EN(iiNEERiNG  5rf.  —  Resistancie  of  Materials.  —  Elementary  Struc- 
tural  Desiofn.     Asst.  Professor  Johnson  and  Mr.  Moyer. 

This  course  is  open  to  students  who  have  passed  satisfactorily  iu 
Course  bh. 

After  a  brief  exposition  of  the  ftindamental  principles  of  Resistance  of 
Materials,  the  work  of  the  course  is  directed  toward  practice  in  the  appli- 
cation of  these  principles  to  the  simple  problems  constantly  met  in  struc- 
tural practice.  Each  student  is  required  to  solve  a  large  number  of 
problems  in  such  a  way  as  to  encourage  habits  of  speed  and  correctness 
in  computation  as  well  as  to  gain  familiarity  with  the  subject.  These 
problems  involve  the  prominent  features  of  the  desig^n  of  wooden  and 
steel  beani8,  girders,  footings,  columns,  wooden  and  combination  roof- 
trusses,  etc. 

Refereyice-hooks :  Johnson's  Materials  of  Construction  ;  Freitag's  jlneAs- 
ieciural  Engineering  :  steel  manufacturers'  handbooks. 

Engineekixg  6^. — Hydraulics  and  Hydraulic  Motors.  —  Flow  of 
water  in  pipes.  —  Water  wheels,  turbines,  and  pressure 
enirines.     Mr. 
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This  course  is  open  to  students  who  take  or  have  passed  satisfactorily 
Course  5a,  or  Mathematics  4. 

The  first  part  of  the  course  is  devoted  to  the  study  of  the  general 
tlieory  of  Hydraulics,  which  is  applicable  to  all  branches  of  Hydraulic 
Engineering,  including,  among  other  things,  the  discussion  of  the  laws 
governing  tlie  flow  of  water  tlirough  orifices,  over  w^eirs,  through  tubes, 
and  through  pipes.  The  second  part  of  the  course  is  a  study  in  the  theory 
and  practice  of  hydraulic  motors.  Visits  may  be  made  to  the  Lowell  and 
Holyoke  water  power  plants. 

Text-book :  Morrinian'«  Hydraulics. 

Reference-book  a  :  Hamilton  Smitii's  Hydraulics ;  Francis's  Lowell  Hy- 
drau/ic  Experiments :  Bodmer's  Hydraulic  Motors;  Bovey's  Hydraulic** 
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ExGiNEERiXG  6c.  — Water  Supply  and  Sanitary  Engineering.     Mr. 


This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  6a.     It  cannot  be  counted  towards  the  degree  of  A.B. 

The  considerations  necessary  for  the  complete  design  of  water-supply 
systems  by  graTitation,  pumping,  and  ground  storage,  from  the  survey  of 
the  water-shed  to  the  delivery  into  the  house,  are  taken  up  in  detail  and 
in  accordance  with  the  latest  practice. 

The  effects  of  soil  on  water,  and  the  importance  of  the  geological 
character  of  the  water-shed,  as  well  as  the  conditions  affecting  the  plan 
of  storage  and  determining  the  supply,  are  all  carefully  considered. 

The  pollution  and  filtration  of  potable  waters,  as  well  as  the  whole  sub- 
ject of  sanitary  engineering,  including  the  best  methods  of  utilization  and 
disposal  of  sewage,  are  treated  in  the  light  of  the  latest  experience. 

Engineering  6rf.  —  Canals,  Rivers,  and  Harbors.  —  Irrigation. — 
Measurements  of  the  flow  of  water.  —  Construction  of  irriga- 
tion works.     Asst.  Professor  Johnson  and  Mr. . 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Coarse  6a. 

The  course  includes  the  study  of  rain-fall,  evaporation,  flow-off  from 
the  catchment  area,  methods  of  measuring  river  discharges  with  field 
work,  the  laws  governing  the  flow  in  rivers,  and  methods  of  river 
improvement;  the  discussion  of  the  theory  of  the  flow  in  canals,  and 
methods  of  constructing  canals ;  the  solution  of  the  problems  pertaining 
to  irrigation  engineering,  such  as  the  location  and  construction  of  canal 
head  and  regulating  works,  control  and  drainage  works,  and  laterals  and 
distributaries. 

Referenee-bookt :  Fanning*s  Water-Supply  and  Hydraulic  Engineering; 
F.  H.  Newell,  in  U.  S.  Geological  Survey  Reports  and  Eleventh  Census  ; 
Humphrey  and  Abbott's  ^ffississippi  River  Experiments;  Wilson's  Irriga' 
Hon  Engineering  ;  Rep&9'ts  of  Irrigation  Investigations ^  Office  of  Experi- 
ment Stations  J  U.  S.  Department  of  Agriculture, 

Engineering  la, — Bridges  and  Buildings. — Design  of  Fi'amed  Struc- 
tures. —  Details  of  iron  and  steel  construction.  Lectures  and 
draughting.     Asst.  Professor  Johnson. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  6a  or  its  equivalent.  It  cannot  be  counted  towards  the  degree 
of  A.B. 

The  course  is  intended  to  give  systematic  training  in  the  principles 
and  methods  involved  in  the  economical  design  of  framed  structures, 
such  as  bridges,  roofs,  and  buildings. 
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The  course  opens  with  a  Btadj  of  methodB  of  detennining 
itresset  in  structures  subject  to  rarying  and  moving  load^.  In  this  work, 
both  graphic  and  algebraic  methods  will  be  freely  used.  Subsequently 
each  student  works  out  designs  of  typical  structures  of  moderate  size. 
Special  attention  is  given  to  encouraging  business-like  methods  of  making 
and  recording  computations.  Students  make  working  drawings  of  their 
projects,  taking  no  more  time  for  such  work  than  is  needed  for  suitable 
presentation  of  their  designs,  and  for  some  practice  in  expressing  their 
ideas  clearly  and  in  detail  by  drawings. 

Special  problems  which  arise  in  connection  with  structures  other 
than  those  designed  in  detail  by  the  student  are  taken  up  in  lectures 
and  exercises.  In  this  work,  a  prominent  purpose  is  to  ttajft  the  stud<»t 
to  make  prompt  and  correct  application  of  general  principlea  already 
familiar  to  him. 

Such  knowledge  of  rolling-mill,  shop,  and  erection  practice  as  is  needed 
for  a  clear  understanding  of  the  requirements  of  good  design,  is  ob- 
tained from  manufacturers*  handbooks,  from  rtsits  to  neighboring  bri  Ige 
works,  and  to  bridges  and  buildings  in  course  of  construction,  and  from 
lectures. 

Text-book:  Johnson,  Bryan,  and  Tumeaure's  Theory  and  Practice  of 
Modern  Framed  Strueiurei  (latest  edition). 

Referenee-bookM :  Merriman  and  Jacoby*s  Roofs  and  Bridges ;  Wright 
and  Wing's  Bridge  Drafting  ;  Johnson's  Materials  of  Oonstrudian  /  steel 
manufacturers*  handbooks. 

£n(;inkeriX(;   8a.  —  Masonry   and  Foundations.      Asst.   Professor 
Johnson. 

This  course  cannot  be  counted  towards  the  degree  of  A.B. 

In  this  course  a  study  is  made  of  the  materials  used  in  masonry  and 
foundations,  such  as  stone,  brick,  lime,  cement,  concrete,  and  timber,  with 
reference  to  their  physical  properties,  methods  of  preparation,  cost,  iind 
their  proper  application  to  structures.  The  fireproof  construction  of 
buildings  is  a  prominent  topic  in  tliis  part  of  the  course. 

The  different  systems  of  foundations  are  also  described  and  discus!<fd 
with  reference  to  their  comparative  merits  and  proper  fields  of  application. 
Some  leading  topics  in  this  part  of  the  course  are  piles,  and  pile-driving, 
coffer-dams,  open  caissons,  pneumatic,  and  open  crib  work,  etc. 

The  course  includes  also  a  brief  description  of  the  principal  features  of 
tunnelling. 

Reference-books:  Baker's  Masonry  Construction  ;  Freitag's  Arehiiedurai 
Engineering ;  Freitag's  Fireproojing  ;  Kidtler's  Building  Construction ; 
Patton's  Foundations ;  Drinker's  Tunnelling;  Johnson's  Materials  qf 
Construction ;  Degrand  et  R6Bal,  Pants  en  Ma^onnerie. 
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Engineering  10a.  —  Chipping,  Filing,  and  Fitting.  —  Use  of 
hand-tools.  —  Fitting  by  hand.  —  Study  of  the  metals  in 
practical  working.  —  Lectures  and  laboratory  work.  Asst. 
Professor  Burke  and  Mr.  F.  W.  Turner. 

See  note  under  Course  lOe. 


Engineering  106.  —  Blacksmithing.  —  Use  of  tools.  —  Forging, 
welding,  tool-dressing  and  tempering.  Lectures  and  labora- 
tory work.     Asst.  Professor  Burke  and  Mr.  F.  W.  Turner. 

Engineering  10c.  —  Pattern  Making  and  Foundry  Practice. — Use 
of  wood- working  tools. — Casting  in  iron  and  alloys. — 
Lectures  and  laboratoiy  work.  Asst.  Professor  Burke  and 
Mr;  F..  W.  Turner. 

See  note  under  Course  lOe. 

Engineering  lOe. — Machine  Shop  Practice.  —  Use  of  machine 
tools.  —  Construction  of  parts  of  machinery;  finishing  and 
assembling  parts.  —  Lectures  and  laboratory  work.  Asst. 
Professor  Burke  and  Mr.  F.  W.  Turner. 

The  courses  in  shopwork,  Courses  10a,  105,  10c,  IO0,  are  prescribed  for 
students  of  Mechanical  and  Electrical  Engineering,  and  are  recommendod 
for  students  of  Civil  Engineering. 

These  courses  may  be  counted  toward  the  degree  of  S.B.  in  General 
Science,  but  only  when  all  four  haTc  been  taken.  They  are  rated  for 
this  purpose  as  the  equivalent  of  three  half-courses.  They  cannot  be 
counted  towards  the  degree  of  A.B. 

The  courses  in  shopwork  begin  about  June  10th  and  are  completed  in 
nine  weeks.  Courses  10a  and  lOb  are  given  together  during  the  first  half 
of  tliat  period,  and  Courses  10c  and  10c  arc  given  together  during  the 
second  half. 

The  courses  in  shopwork  are  at  present  conducted  at  the  Camhridge 
Manual  Training  School,  where  there  are  complete  facilities  for  the  pur- 
pose. The  laboratory  work  is  supplemented  by  lectures  and  by  visits  to 
the  workshops  within  reach  of  Cambridge.  The  aim  of  the  courses  is  not 
primarily  to  give  students  manual  skill,  but  rather  the  practical  knowledge 
of  materials  and  of  their  methods  of  manufacture  necessary  for  the  design 
of  effective  and  economical  machinerv. 
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Engineering    11a. — Steam    Machinery    (introductorj    ooane).  < 

Asst.  Professor  Marks. 

Thii  course  U  open  to  stndenta  who  hare  passed  satiifiictorily  in 
Coarse  3a.  Wednesday  afternoons  most  be  kept  free  for  risits  of 
inspection. 

The  course  is  demoted  mainly  to  a  i^nerai  study  of  the  more  common 
forms  of  steam  machinery.  The  different  types  of  steam  boilers,  their 
construction,  setting,  operation,  and  maintenance  are  described  and  dis- 
cussed. The  subject  of  fuels,  solid,  liquid,  and  gaseous,  including  the 
derices  in  use  for  their  economical  combustion,  receives  attention.  This 
is  followed  by  a  study  of  the  construction  and  operation  of  the  varions 
forms  of  stationary  engines.  Compounding,  governing,  counterbalancing, 
the  action  of  the  fly-wheel,  and  the  effects  of  the  inertia  of  the  recipro- 
cating parts  are  treated  in  an  elementary  manner.  The  methods  of  action 
of  the  common  forms  of  valves  and  valve  gears  are  explained. 

Visits  of  inspection  to  various  machinezy  planta  in  the  neighborhood 
are  arranged  in  order  to  make  the  students  familiar  with  the  machinet 
described. 

£n(;in ERRING  12a.  —  Efficiency  and  Economics  of   Heat  Engines. 
Asst.  Professor  Marks. 

This  coarse  is  open  to  students  who  have  passed  aatisf^ctorily  in 
Course  126. 

In  this  courtte  heat  engines  are  considered  from  the  thermal  stand- 
point. The  sources  of  loss  of  efficiency  in  steam  engines  are  individually 
analyzed  and  the  methods  of  reducing  the  losses,  by  compounding,  jack- 
eting, superheating,  and  by  other  devices,  are  discussed.  The  effects  of 
these  losses  on  the  cost  of  steam  power  and  the  considerations  determin- 
ing the  choice  of  the  type  of  steam  engine  to  be  used  under  any  given 
conditions  are  treated.  Gas  and  oil  engines  are  similarly  studied,  and 
are  compared  with  the  steam  engine.  Other  topics  which  are  taken  up 
include  the  theory  and  performance  of  air-compressing  and  refrigerating 
machines,  and  of  steam  turbines. 

Engineering    V2b.  —  Elements   of  ThenmHlynamios.  —  Theory  of 
Heat  Entnnes.     Asst.  Professor  Marks. 

This  course  is  open  to  students  who  take  or  have  passed  satisfactorily 
in  Course  13a.     It  cannot  be  counted  towards  the  degree  of  A.B. 

The  course  is  devoted  to  a  study  of  the  laws  governing  the  transforma- 
tion of  heat  into  work,  and  the  application  of  these  laws  to  the  processea 
in  air,  gas,  steam,  and  other  heat  engines. 
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Engineering  12c.  —  Heating  and  Ventilation.  Asst.  Professor 
Burke. 

This  course  is  open  to  students  who  hare  passed  satisfactorily  in 
Course  11a.     It  cannot  be  counted  towards  the  degree  of  A.B. 

The  heating  and  ventilation  of  buildings  receive  the  treatment  neces- 
sary to  supplement  the  instruction  bearing  on  these  topics  given  in  other 
courses.  Instruction  in  this  course  includes  a  consideration  of  tlio  forms 
of  hot-water  and  steam  boilers,  and  hot-air  furnaces ;  the  sizes  and  leads 
of  pipes  for  the  distribution  of  hot  water,  steam,  and  hot  air;  the  posi- 
tions and  proportions  of  radiators,  and  the  practical  details  of  installing 
beating  plants.  The  use  of  exhaust  steam  is  fully  treated.  About  half 
the  time  is  devoted  to  the  consideration  of  the  principles  and  details  of 
distributing  air  for  heating  and  ventilation  by  mechanical  means.  Central 
beating  plants  are  discussed  briefly.  Each  student  is  required  to  design  a 
heating  and  ventilating  plant  for  a  large  building. 

Engineering  13a.— -Engineering  Laboratory. — Introductory  course 
in  experimental  methods.     Asst.  l^rofessor  Marks  and  Mr. 

MOYER. 

This  course  is  open  to  students  who  take  or  have  passed  satisfactorily 
in  Courses  5a,  6a,  and  11a. 

The  principal  objects  of  the  cour8e  are  to  give  instruction  and  practice 
in  the  measurement  of  some  of  the  quantities  with  which  the  engineer  has 
to  deal,  and  to  make  the  student  acquainted  practically  with  the  methods 
and  instruments  use<l  in  carrying  out  engineering  investigations. 

The  laboratory  work  includes  the  calibration  of  various  instruments, 
such  as  steam  engine  indicators,  transmission  and  absorption  dynamo- 
meters, and  pressure  gages ;  the  determination  of  the  efficiencies  of  hoist- 
ing gears,  steam  boilers,  steam  engines,  pumps,  gas  engines,  and  water 
wheels ;  the  investigation  of  the  efficiency  of  the  transmission  of  power 
by  ropes  and  belts ;  the  measurement  of  the  friction  of  journals  and  of 
the  flow  of  water  through  orifices  and  over  weirs ;  the  testing  of  the 
strength  of  wrought  iron,  steel,  cast  iron,  wood,  stone,  brick  and  cement. 
Practice  is  also  given  in  flue  gas  analysis,  in  the  use  of  steam  calorimeters, 
and  in  valve  setting. 

Engineering  136.  —  Engineering  I^aboratory  (second  course). — 
Lectures  (once  a  week)  ;  laboratory  work  (nine  hours  a  week) . 
Asst.  Professor  Marks  and  Mr.  Mover. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Course 
13a,  and  are  taking  Course  12a.  It  cannot  be  counted  towards  the  degree 
of  A.B. 
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The  work  in  thiB  course  consists  of  a  series  of  investigationfl  carried 
out  by  all  the  students  and  of  a  research  on  some  special  subject  which 
may  form  the  basis  of,  or  may  supplement,  the  student's  thesis.  The 
regular  investigations  include  complete  tests  of  a  boiler,  steam  engines, 
gas  engines,  a  hot-air  engine,  an  air  compressor,  a  blower,  an  ii^ector, 
goTernors  and  other  machines.  Some  investigations  are  also  made  on 
the  transmission  and  radiation  of  heat,  on  the  strength  of  materials,  on 
lubricants  and  fuels,  and  the  transmission  of  power.  Tests  of  power 
plants  will  be  made  as  opportunity  offers. 

£ngineeiun<;  14a. — Machine  Desi^  (introductory  course). — 
Designing  the  parts  of  machinery.  —  Methods  of  pro|)or- 
tioaing  the  parts  for  strength  and  effect.  Lei'tares  and 
drafting.     Mr.  Kennedy. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Coorses 
3d,  5<£,  and  11a. 

This  course  is  intended  to  give  practice  in  the  design  of  simple  machine 
details  and  some  knowledge  of  the  application  of  the  principles  of 
mechanics.  Complete  working  drawings  of  machines  and  their  details 
are  made  during  the  year ;  but  the  students  are  required  to  design  a  great 
many  pieces  of  which  only  freehand  sketches  are  kept.  All  of  the  latter 
work  is  done  in  note-books,  which  are  carefully  examined  by  the  instruc- 
tor, in  order  that  habits  of  neatness  and  system  as  well  as  accuracy  may 
be  learned. 

Text-book:  Low  and  Be  vis's  Machine  Design. 

Reference-books :  Reuleaux'  Constructor ;  Kent*8  Mechanical  Engineer's 
Handbook. 

EngineerinCt    146. —  Machine    Design    (second   course).  —  Com- 
pleted designs  of  machinery.      Professor  Holijs. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  14a.     It  cannot  be  counted  towards  the  degree  of  A.B. 

The  designs  of  entire  machines  are  undertaken  in  this  course,  with 
instruction  in  the  details  of  the  steam  engine  and  boiler.  It  is  expected 
that  every  student  will  complete  the  working  drawings  for  all  parts  of  a 
steam  engine  and,  if  time  permits,  of  a  steam  boiler.  Reference  is  freely- 
made  to  the  books  and  drawings  in  the  library,  and  the  student  is  required 
to  study  out  the  designs  himself  with  only  such  aid  from  the  instructor 
as  may  be  needed  to  insure  reasonable  progress. 

Engineering    15a.  — Marine    Engines    and     Boilers.      Professor 

HOLLIS. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  14a,  and  have  fulfilled  all  the  requirements  for  the  first  three 
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jears  in  Mechanical  Engineering.     It  cannot  be  counted  towards  the  de- 
gree of  A.B. 

This  coarse  is  intended  mainly  as  an  alternative  for  Course  14i  and  it 
will  be  similar  to  it,  relating  however  to  a  different  class  of  problems. 
There  will  be  a  series  of  lectures  on  marine  machinery  and  some  of  the 
elements  of  ship  construction.  Each  student  will  be  expected  to  design 
the  engines  and  boilers  for  a  given  ship;  and,  if  time  permits,  he  will 
have  the  opportunity  of  making  the  plans  of  an  entire  ship. 

Engineerino  16a. — Generation,  Transmission,  and  Utilization  of 
Electrical  Energy  (elementary  course) .  Lectures  and  labora- 
tory work.     Asst.  Professor  Adams  and  Mr.  Whiting. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Course 
Iff  or  its  equivalent,  and  in  Physics  C7or  Physics  1.  It  is  intended  pri- 
marily for  students  in  Civil,  Mechanical  and  Mining  Engineering,  who  do 
not  expect  to  carry  the  study  of  this  subject  farther. 

The  lectures  begin  with  a  review  of  the  laws  governing  the  flow  of 
electric  currents,  the  laws  of  electro-magnetic  induction,  and  the  magnetic 
circuit.  These  laws  are  then  applied  in  the  study  of  the  more  important 
types  of  apparatus  for  the  measurement,  generation,  transformation,  and 
utilization  of  electrical  energy,  —  including  arc  and  incandescent  lamps, 
electric  furnaces,  primary  and  secondary  batteries,  direct  and  alternating 
current  generators,  motors,  and  transformers,  and  apparatus  for  tele- 
phony and  telegraphy. 

In  the  latter  part  of  the  course  the  apparatus  studied  during  the  first 
part  is  assembled  and  brought  into  better  perspective  by  means  of  descrip- 
tions of  typical  plants  for  the  generation,  transmission,  and  utilization  of 
electrical  energy.  These  descriptions  include  discussions  of  the  relative 
advantages  and  disadvantages  of  the  several  systems  of  transmission  and 
distribution,  and  cover  the  following  types  of  plants  :  central  stations  for 
the  distribution  of  light  and  power ;  isolated  plants  of  various  kinds ; 
power  distribution  for  street  and  inter-urban  railways ;  long  distance  trans- 
mission plants;  power  distribution  for  factories,  mills  and  mines,  and 
for  electrochemical,  electrometallurgical  and  other  industrial  purposes. 

The  work  in  the  laboratory  follows  the  same  general  outline  as  the 
lectures.  Beginning  with  a  few  elementary  measurements  in  electricity  and 
magnetism,  the  student  takes  up  a  brief  experimental  study  of  the  above 
mentioned  types  of  electrical  apparatus.  During  the  latter  part  of  the  year 
occasional  visits  are  made  to  some  of  the  numerous  interesting  plants  in  the 
vicinity  of  Boston,  and  in  each  case  a  carefully  written  report  is  made. 

The  treatment  of  these  subjects,  in  both  lectures  and  laboratory,  is  of 
necessity  elementary,  but  sufficient  to  give  the  student  a  general  view 
of  the  field  of  electrical  engineering,  including  a  general  familiarity  with 
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the  characteristics  and  nmges  of  usefulness  of  the  more  important  kinds 
of  electrical  apparatus. 

Referenee^hooks :  Jackson's  Elementary  Eleetrieiiy  and  Metgnetitm; 
Sheldon's  Dynamo  EUctrie  Machinery ;  Sheldon's  Aliemaiing  Current 
Machines ;  Crocker's  Eleetrie  Lighting  ;  Bell's  Electric  Power  Tranmmu- 
eion ;  Abbott's  Electrical  Transmission  of  Energy* 

Engineering  16c.  —  Direct  (Xirrent  Dynamo-Electric  Machiner}'. 
Professor  Kennelly  and  Mr.  Whiting. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  le  or  its  equivalent,  and  in  Physics  1  or  Physics  C.  It  is  intended 
primarily  for  third-year  students  in  Electrical  Engineering. 

The  work  begins  somewhat  as  in  Course  16a,  but  with  a  more  thorough 
review  of  the  elementary  principles  of  electricity,  magnetism,  and  electro- 
magnetism,  special  attention  being  given  to  tlie  magnetic  circuit. 

The  theory  of  direct  current  machinery  is  then  carefully  studied  and 
illustrated  by  numerous  problems.  Armature  winding  and  commutation 
receive  considerable  attention.  In  the  laboratory  the  work  begins  with 
tests  which  illustrate  and  corroborate  the  theory,  and  then  takes  up  com- 
plete commercial  tests  of  this  class  of  machinery. 

Reference-hooks:  Sheldon's  Dynamo  Electric  Machinery;  and  S.  P. 
Thompson's  Dynamo  Electric  Machinery. 

Engineering  IM.  —  Dynamo  Desi^.     Asst.  Professor  Adams. 

This  course  is  open  to  students  who  take  or  have  taken  Course  I6e.  It 
cannot  be  counted  towards  the  degree  of  A.B. 

The  work  is  carried  on  in  the  draughting  room  with  occasional  lectures 
on  the  theory  of  design.  Each  student  is  expected  to  make  designs  of 
one  direct-current  constant  potential  generator,  one  alternating  current 
generator,  one  alternating  current  transformer,  and  one  induction  motor. 

All  electrical  and  magnetic  dimensions  are  worked  out  and  sketches 
made  on  section  paper,  and  in  the  case  of  one  of  the  nMchines  designed 
by  each  student,  large  scale  drawings  are  made. 

Considerable  reading  is  required. 

Reference-books  :  Kapp's  Dynamo  Construction ;  Parshall  and  Hobarfs 
Electric  Generators  and  Armature  Winding  ;  Arnold's  Ankertoieklungen 
und  Ankerkonstruktionen. 

Engineering  16e.  —  Alternating  Currents  and  Alternating  Cnrrent 
Machinery.  —  Theory  and  testing.  Asst.  Professor  AoABfs 
and  Mr.  Whiting. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Coone 
16a,  16c,  or  Physics  4. 
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The  lectares  begin  with  the  theory  of  alternating  currents,  including 
the  effects  of  inductance,  capacity,  and  frequency,  and  then  take  up  the 
study  of  apparatus  for  the  generation,  measurement,  transformation, 
transmission,  and  utilization  of  such  currents. 

In  the  laboratory  the  first  series  of  experiments  is  designed  to  familiar- 
ize the  student  with  the  effects  of  inductance  and  capacity  in  alternating 
current  circuits,  with  the  methods  of  measuring  these  quantities  and  with 
the  magnitudes  of  their  practical  units.  Then  follow  experiments  on  alter- 
nators, transformers,  alternating  current  motors,  and  synchronous  conver- 
ters ;  some  of  the  more  important  of  which  are :  the  taking  of  charac- 
teristic, efficiency,  saturation  and  synchronous  impedance  curves  of 
alternators;  measurements  of  armature  inductance  and  armature  reac- 
tion; excitation  and  stability  curves  of  synchronous  motors,  the  tak- 
ing of  speed  characteristic,  efficiency,  power  factor,  and  other  curvea 
from  induction  motors;  experiments  showing  the  influence  of  armature 
resistance  and  inductance  upon  the  speed  characteristics  and  outputs  of 
induction  motors ;  regulation  and  efficiency  of  transformers  with  separa- 
tion of  losses;  instantaneous  current  and  £.  M.  F.  curves  f^om  trans- 
formers and  alternators ;  experiments  on  the  efficiency  and  stability  of, 
and  commutation  in,  rotary  converters. 

Reftrenee-hookf :  C.  P.  Steinmetz's  Alternating  Current  Phenomena  ; 
Gisbert  Kapp*8  TSransformers ;  D.  C.  Jackson's  Alternating  Currents  and 
Alternating  Current  Machinery;  Franklin  and  Williamson's  Alternating 
Currents  ;  Oudin's  Standard  Polyphase  Systems ;  and  S.  P.  Thompson's 
PlUypKase  Bleetrie  Currents, 

EsQJSEXRnxQ  16/*.  —  Electrical  Engineering  Laboratory.  —  Dynamo 
Testing ;  Electric  Light  Photometry ;  Storage  Batteries ; 
Cable  Testing.     Mr.  Whiting. 

This  course  is  open  to  students  who  take  or  have  taken  Course  16a 
or  16«.    It  cannot  be  counted  towards  the  degree  of  A.B. 

The  work  is  given  in  periods  of  about  three  hours  each  at  such  times 
as  are  free  from  conflict  with  other  courses.  The  students  work  singly  or 
in  pairs,  and  are  required  to  arrange  for  themselves  the  details  of  each 
test. 

The  course  deals  with  a  variety  of  special  tests  of  which  the  following 
are  examples :  in  photometry,  life  and  efficiency  tests  of  incandescent 
lamps ;  in  battery  work,  capacity  under  varying  rates  of  discharge ;  in 
insulation  work,  dielectric  strength  of  rubber-covered  wires ;  in  cable- 
testing,  the  common  measurements  of  insulation,  capacity,  and  fault 
location.  Apparatus  in  commercial  use  outside  of  the  laboratory  is 
tested  from  time  to  time  as  opportunity  offers. 
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Engineering  17a.  —  Electrical  transmission  and  Distribution  of 
Po^-er.     I*ro£essor  Kennellv. 
This  coarse  is  open  to  students  who  take  or  have  taken  Course  I60. 

£ngineerin(>  176.  —  Telegraphy  and  Telephony.     Professor  Ken- 

NEIXY. 

Engineering  18a.  —  Metallurgy.  —  Manufacture  and  physical  pro- 
perties of  the  metals  used  in  engineering  construction.  — 
Lectures  on  the  practical  working  of  iron  and  steel.  Asst. 
Professor  Burke. 

This  coarse  is  intended  primarily  for  students  of  Engineering,  but  it 
may  be  taken  by  others.     It  cannot  be  counted  towards  the  degree  of  A.B. 

The  instruction  relates  mainly  to  iron  and  steel,  and  is  intended  to 
supply  the  student  with  a  thorough  knowledge  of  the  metals  he  will  hare 
to  use  in  his  professional  work.  It  consists  of  a  full  coarse  of  lectures 
on  the  manufacture  of  iron  and  steel,  together  with  their  handling  in  the 
foundry,  forge  shops,  and  rolling  mill.  Numerous  specimens,  showing 
various  stages  of  the  processes  treated,  are  used,  and,  whenever  possible, 
risits  are  made  to  the  workshops  within  reach  of  Cambridge. 

Engineering  21.  —  Conference  on  Engineering  subjects  (two  hours 
a  week,  usually  in  the  evening).  —  During  the  first  half-year, 
all  students  of  Engineering  meet  together ;  during  the  second 
half-year  students  of  Civil,  Mechanical,  and  Electrical  En^n- 
eering  meet  in  separate  sections. 

Course  21  is  part  of  the  required  work  of  fourth-year  stadents  of 
Engineering,  and  will  not  be  counted  for  other  students  towards  the 
degree  of  S.B.     It  cannot  be  counted  towards  the  degree  of  A.B. 

The  course  is  conducted  mainly  by  students,  and  deals  with  current 
problems  in  Engineering,  referring  freely  to  transactions  of  engineering 
societies  and  to  periodicals. 

Engineering  22. —  Contracts  and  Specifications.  — Fifteen  lectures 
on  the  principles  of  Common  Law  as  applied  to  contracts. 
Asst.  Professor  Westengard. 

Course  22  is  part  of  the  required  work  of  fourth-year  students  of 
Engineering,  Architecture,  and  Landscape  Architecture,  and  will  not  be 
counted  for  other  students  towards  the  degree  of  S.B.  It  cannot  be 
counted  towards  the  degree  of  A.B. 

It  consists  of  about  fifteen  lectures  on  law,  with  practice  in  drawing  up 
contracts  and  specifications  for  various  projects. 
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Primarily  for  Graduates. 

Courses  op  Research. 

Enoineering  20a.  —  Alternating  Current  Machinery.      Asst.  Pro- 
fessor Adams. 

Engineerino  206. — Heat  Engines.     Asst.  Professor  Marks. 

Opportanity  and  guidance  wiU  also  be  provided  for  competent  students 
wishing  to  pursue  other  ines  of  inyestigation. 

These  courses  are  intended  primarily  for  graduate  students  who  are  can- 
didates for  the  degree  of  S.M.in  Engineering,  but  may  be  taken  by  others 
who  are  suitably  prepared. 

Each  may  count  for  one,  two,  or  more  full  courses,  but  it  is  not  deemed 
advisable  to  undertake  any  research  course  unless  the  time  of  at  least 
two  full  courses  can  be  devoted  thereto. 

The  work  consists,  first,  of  extensive  reading  and  the  preparation  of  a 
bibliography  of  the  subject,  by  which  the  student  is  made  familiar  with 
all  the  important  work  done  in  the  same  line  before ;  next,  the  planning 
and  performance  of  the  experimental  part  of  the  investigation;  and 
finally,  the  preparation  of  a  thesis  on  the  subject,  including  a  full  account 
of  the  work  done  and  a  complete  discussion  of  all  the  results. 

Thesis. 

Every  thesis  should  consist  of  a  complete  investigation  or  design,  contain- 
ing, where  possible,  the  results  of  personal  and  independent  observation, 
and  so  limited  in  scope  as  to  be  capable  of  completion  before  the  first  of 
June. 

The  subject  of  the  thesis  sliould  be  selected  as  early  as  possible  in  the 
Senior  year.  It  must  be  submitted  to  the  Chairman  of  the  Division  before 
December  1,  in  order  that  it  may  have  consideration  at  a  meeting  of  the 
Division  shortly  after  that  date. 

The  Division  will  suggest  the  instructor  under  whose  guidance  the  work 
should  be  prosecuted.  After  approval  by  the  Division  the  subjects 
selected  for  theses,  with  the  names  of  the  investigators,  will  be  posted  in 
the  Engineering  Library  for  the  remainder  of  the  year. 

Reports  of  progress  and  of  the  methods  of  investigation  may  be  made 
and  discussed  in  Engineering  21  during  the  second  half-year. 

The  completed  theses  are  to  be  presented  before  the  first  of  June  to  the 
instructor  under  whose  direction  they  have  been  prepared,  and  the  stu- 
dents may  be  required  to  stand  an  examination  on  them  or  to  read  them 
Bt  a  meeting  of  the  Division  and  class. 

Attention  must  be  paid  to  clear  English  and  to  a  concise  and  accurate 
presentation  of  the  subject.  The  theses  will  be  bound  and  deposited  in 
the  Engineering  Library  for  future  reference. 
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All  theftes  must  be  written  (preferable  typewritten)  on  paper  of  dimen- 
fions  8''  X  lOi'^f  so  that  they  may  have  nniform  binding.  Drawings  and 
sketches  necessary  for  explanation  of  the  text  must  be  folded  to  the  tixe 
of  the  manascript,  with  an  edge  left  for  binding. 

PHYSICS. 

Physics  B.  —  Elementary  Physics.  Professor  E.  H.  ILlll  and 
assistants. 

In  1902-03  students  for  whom  Course  C  or  Course  1  is  prescribed  may 
take  Course  ^  as  a  half -course. 

The  laboratory  exercises  of  Course  B  are  given  in  the  morning  hours. 

Course  B  is  substantially  equivalent  to  the  Elementary  Physical  Science 
of  the  requirements  for  admission.  It  is  open  to  students  who  have  not 
passed  in  this  requirement  or  taken  in  College  any  course  in  Experimental 
Physics.  It  may  be  taken  with  Chemistry  1,  although  in  the  same  examin- 
ation group ;  for  examination  it  is  placed  in  Group  I. 

The  object  of  this  course  is  to  enable  every  student  to  obtain  practical 
acquaintance  with  laboratory  methods  of  work,  and  with  those  elementary 
facts  and  laws  which  are  the  foundation  of  the  science  of  Physics.  It  is 
for  those  who  have  done  little  or  no  laboratory  work  in  Physics  before 
coming  to  College,  and  is  the  natural  introduction  to  Courses  C  and  1. 
Students  are  advised  to  take  it  in  the  Freshman  or  the  Sophomore  year. 
The  book  used  is  Hall  and  Bergen*s  Text-book  of  Physics,  Holt  k  Co. 

Physics  C.  —  Experimental  Physics. — Mechanics,  Sound,  Light, 
Magnetism,  and  Electricity.  Asst.  Professor  Sabike,  Dr. 
II.  W.  Morse,  and  Mr.  Hill. 

Course  C  is  substantially  equivalent  to  the  Advanced  Physics  of  the 
requirements  for  admission.  It  is  intended  for  those  who  wish  to  give 
especial  attention  to  methods  of  physical  measurement  in  preparation  for 
higher  courses  in  Physics,  Chemistry,  or  Engineering.  The  conrte  is 
open  to  those  students  only  who  have  presented  Elementary  Laboratory 
Physics  for  admission,  or  have  taken  Physics  B  or  its  equivalent. 

The  manual  used  as  a  guide  in  the  laboratory  work  is  Sabine's 
Laboratory  Course  in  Physics,  Ginn  &  Co. 

Physics  1. — General  Descriptive  Physics.  Professor  E.  H.  Hall 
and  Mr.  McKay. 

Course  1  is  intended  for  students  who  wish  to  become  acquainted  with 
a  wide  range  of  physical  phenomena  and  with  the  means  for  exhibiting 
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and  applying  such  phenomena.  It  is  intended  for  students  who  have 
taken  Course  B  or  who  have  passed  in  the  second  alternative  of  the 
Elementary  Physical  Science  of  the  requirements  for  admission,  but  may 
be  taken  by  others  who  satisfy  the  instructor  of  their  fitness  to  profit  by 
the  course. 

Hastings  and  Beach's  Oenerai  PhysieSy  Ginn  &  Co. ,  will  be  used  as  a 
text-book. 

Physics  2.  —  The  Theory  of  Light  in  its  application  to  familiar 
optical  phenomena  and  to  optical  instruments.  Asst. 
Professor  Sabine. 

Course  2  is  open  to  students  who  have  taken  Physics  C  or  Physics  1  or 
the  equivalent,  and  have  a  knowledge  of  trigonometry. 

Students  taking  this  course  are  asked  to  provide  themselves  with  P.  G. 
Tait's  Light,  Lommel's  Nature  of  Light,  Basting's  Light,  and  8.  P. 
Thompson's  Light,  Visible  and  Invisible,  An  examination  of  these  books 
will  give  an  idea  of  the  nature  of  the  course.  As  many  as  possible  of  the 
optical  phenomena  there  discussed  will  be  shown  either  by  projection  or 
by  lecture  table  demonstration.  The  course  will  also  cover  atmospheric 
and  other  natural  optical  phenomena,  and  among  optical  instruments  the. 
more  careful  study  will  be  given  the  telescope,  microscope,  and  camera 
lens,  with  special  reference  to  their  aberrations  and  limiting  values. 

Physics  3.  —  Electrostatics,  Electrokinematics  and  parts  of  Electro- 
magnetism.     Professor  B.  O.  Peirce  and  Dr.  Ayres. 

Course  3  is  adapted  to  students  who  take  or  have  taken  Mathematics  2 
or  its  equivalent,  and  should  be  preceded  by  Course  C  or  1. 

The  course  consists  of  a  lecture  or  recitation  every  Tuesday,  with  from 
six  to  eight  hours  of  laboratory  work  per  week.  In  the  laboratory  the 
student  is  expected  to  learn  to  make  accurate  absolute  or  relative  meas- 
urements of  current  strength,  resistance,  electromotive  force,  quantity, 
and  capacity.  In  the  second  half  of  the  year  such  a  knowledge  of  the 
principles  of  the  Differential  and  Integral  Calculus  will  be  assumed  as 
students  who  are  then  taking  Engineering  \e  or  Mathematics  2  should  have. 

Students  who  elect  this  course  are  asked  to  provide  themselves  with 
S.  P.  Thompson's  Lessons  in  Electricity  and  Magnetism,  Part  2  of  the 
PhyaiecU  Laboraiory  Notes  of  the  Massachusetts  Institute  of  Technology, 
Day's  Examples  in  Electricity  and  Magnetism,  and  a  pamphlet  published 
by  the  University  containing  a  description  of  certain  preliminary  experi- 
ments in  Magnetism.  References  will  be  made  to  other  books  to  be  found 
reserved  in  Gore  Hall. 
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Physics  4. — Electrodynamics,  Magnetism,  and  Electromagnetasm. 
Professor  Tbowbriikje,  Dr.  G.  W.  Pierce,  and  Dr. 
Theodobe  Lyman. 

Coune  4  is  intended  for  stndento  who  hare  taken  Engineering  Ic  or 
MathematicB  2,  or  its  equivalent,  and  Physics  8. 

The  lectures  of  this  course  treat  of  the  magnetic  properties  of  metals, 
the  theory  of  the  alternating  current,  the  various  methods  of  measuring 
self  and  mutual  inductance,  electric  oscillations  of  high  frequency,  and 
the  elementary  theory  of  Hertzian  waves. 

The  laboratory  work  embraces :  Tests  of  the  magnetic  properties  of 
iron  and  nickel  by  the  magnetometer  and  ballistic  galvanometer  methods ; 
measurements  of  self  and  mutual  inductance  by  MazwelPs  method,  Ray- 
leigh*s  method,  commercial  method,  spark-discharge  method ;  experiments 
with  the  exploring  coil,  experiments  on  the  Hall  effect,  experimental 
study  of  currents  of  telephonic  frequency ;  photographic  measurement  of 
condenser  discharges ;  Hertzian  waves  in  air  and  in  other  dielectrics ;  the 
coherer ;  electrical  resonance ;  Hertzian  waves  on  wires,  and  the  measure- 
ment of  electrical  indices  of  refraction. 

Frequent  reference  is  made  to  the  following  text-books :  Ewing's  ifo^- 
netie  Induction  in  Iron  and  Other  Metals,  Fleming's  The  Alternate  Cur- 
rent Transformer t  and  Steinmetz's  Alternating  Current  Phenomena. 

Courses  3  and  4  together  are  intended  to  cover  the  subjects  of  Magne- 
tism and  Electricity,  and  to  give  a  suitable  foundation  for  students  who 
propose  to  study  Electrical  Engineering  or  the  higher  branches  of 
Electrical  Science. 

CHEMISTRY. 

Chemistry    1.  —  Descriptive    Inorganic    Chemistry.       Professor 
Jackson,  Mr.  Calhake,  and  five  assistants. 

Course  1  may  be  taken  with  Physics  B  although  in  the  same  examina- 
tion group. 

In  this  course  each  student  has  each  week  two  lectures  on  Monday  and 
Friday  at  12  in  Boylston  7,  and  either  four  hours  of  laboratory  work  or, 
more  commonly,  two  hours  of  laboratory  work  and  one  of  recitation.  For 
laboratory  and  recitation  work  there  are  two  divisions  (to  avoid  conflicts), 
—  the  first  on  Tuesday  and  Thursday  from  1.30  to  3.30,  the  second  on 
Wednesday  and  Friday  from  2.30  to  4.30.  The  recitations  (one  hour) 
come  at  1.30  on  Thursday  for  the  first  division,  at  2.30  on  Friday  for  the 
second,  and  when  they  are  held  no  laboratory  work  is  required  on  these 
days.    Recitations  in  Boylston  7 ;  laboratory  exercises  in  Boylston  13  or  A. 

No  previous  chemical  training  is  required  for  Chemistry  1,  but  more 
advantage  will  be  gained  from  this  course  if  the  student  has  some  knowledge 
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of  the  general  principles  of  chemiBtry,  such  as  that  given  in  Course  B,  or 
in  the  chemlstrj  required  for  entrance  to  College.  The  course  deals  with 
the  preparation*  properties,  and  uses  of  the  more  important  elements  and 
inorganic  compounds.  The  lectures  are  illustrated  by  experiments  and, 
diagrams,  and  in  the  laboratory  those  experiments  are  performed  which 
are  not  well  adapted  to  the  lecture-room.  There  is  no  text-book.  A 
pamphlet  entitled  Lahoraiory  Experiments  in  Chemistry  1  is  essential ; 
another,  Synopsis  of  Lectures  in  Chemistry  1,  is  useful,  but  not  essential. 

The  course  trains  the  memory,  the  powers  of  inductive  reasoning,  the 
faculties  of  observation,  and  of  manipulation.  It  g^ves  a  knowledge  of 
inorganic  chemistry  sufficient  for  all  the  ordinary  uses  of  life,  even  for 
men  engaged  in  a  scientific  profession.  It  carries  systematic  instruction 
in  inorganic  chemistry  as  far  as  is  desirable;  if  a  man  wishes  a  fuller 
knowledge  of  the  subject,  he  can  obtain  it  by  study  of  the  larger  text- 
books much  more  advantageously  than  by  an  additional  course  of  lectures. 

This  is  one  of  the  courses  required  of  all  students  in  the  Scientific 
School  (except  those  in  Architecture  and  Landscape  Architecture)  and 
for  admission  to  the  Medical  School.  It  is  also  an  essential  preparation 
for  all  the  courses  which  follow. 

Chemistry   2.  —  Organic  Chemistry  (Elementary  Course).     Dr. 
Baxter. 

To  be  admitted  to  this  course  the  student  must  have  passed  Chemistry 
I  or  B,  or  its  equivalent. 

In  this  course  a  student  has  three  lectures  a  week  during  the  first  half- 
year.  The  object  is  to  give  a  general  idea  of  the  chemistry  of  the 
compounds  of  carbon.  With  Course  1  it  presents  a  general  survey  of 
the  facts  of  chemistry.  It  serves  as  a  preparation  for  the  much  more 
extended  course  on  the  same  subject  (Course  5) ,  and  students  who  can 
afford  the  time  are  strongly  advised  to  use  it  in  this  way,  but  it  is  not 
required  for  Chemistry  5.  It  is  intended,  also,  for  students  of  Biology, 
and  for  those  who  are  preparing  to  enter  the  Medical  School,  and  the  por- 
tions of  organic  chemistry  treated  will  be  selected  with  a  special  view  to 
the  needs  of  such  students. 

This  course  (or  Course  5)  is  required  of  all  those  who  elect  Course  8. 
Of  Courses  2  and  5,  only  one  can  be  counted  for  Honors  in  Chemistry. 

Chemistry  3.  —  Qualitative  Analysis.      Asst.  Professor  Sangek, 
Mr.  McCarthy,  and  three  assistants. 

To  be  admitted  to  this  course  the  student  must  have  passed  Chemistry  1 , 
or  have  taken  a  course  of  descriptive  chemistry  equivalent  to  it. 

The  amount  of  laboratory  work  given  in  this  course  will  occupy  an 
average  worker  nine  hours  each  week,  three  of  which  must  come  at  the 
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hours  given  in  the  programme.  During  the  last  two  yean  the  class  was 
so  large  that  a  second  (livision  at  different  hours  was  arranged  for  the 
required  three  hours  of  laboratory  work,  but  not  for  the  lectures.  The 
remaining  six  (or  more)  hours  can  come  at  any  time  most  convenient  to 
the  student.  At  the  three  required  hours  the  exercises  occasionally  con- 
sist of  lectures  instead  of  laboratory  work.  The  text-books  are  HilFs 
Lecture  Notes  on  QualitcUive  Analysis;  A.  A.  Noyes,  QuaiitcUime 
Analysis. 

This  course  trains  the  student  to  draw  correct  inferences  in  regard  to 
the  compositon  of  substances  from  a  carefully  arranged  sequence  of 
experiments.  It  has  therefore  great  educational  value,  and  is  also  an 
essential  preparation  for  the  more  advanced  chemical  courses.  After  the 
analysis  of  the  large  number  of  substances  required  in  this  course,  the 
student  has  a  training  in  qualitative  analysis  sufficient  for  all  purposes. 

It  is  required  for  admission  to  the  Harvard  Medical  School,  and  sta- 
dents  who  pass  satisfactorily  in  Chemistry  1  and  S  are  admitted  without 
examination  in  chemistry.  It  also  forms  part  of  the  Scientific  School 
courses  in  Mining  and  Metallurgy,  Geology,  Biology,  and  Anatomy  and 
Physiology. 

Chemistry    4.  —  Quantitative    Analysis.      I>r.    Baxter    and    an 
assistant. 

To  enter  this  course  the  student  must  have  passed  in  Chemistry  1  and  3, 
or  courses  in  the  same  subjects  equivalent  to  these.  Students  are  allowed, 
however,  to  take  Chemistry  3  and  4  together  in  the  same  year.  The  work 
in  this  course  is  expected  to  occupy  nine  or  more  hours  each  week,  in 
the  laboratory ;  three  of  these  hours  must  come  at  the  times  mentioned 
in  the  programme,  the  remaining  work  can  be  done  at  any  time  most 
convenient  to  the  student.  The  regular  hours  are  occasionally  occupied 
by  lectures. 

The  object  of  this  course  is  to  teach  the  methods  of  determining  the 
amounts  of  each  constituent  in  a  substance.  It  gives  a  general  survey  of 
the  more  important  methods,  both  gravimetric  and  volumetric.  It  has 
less  general  educational  value  than  many  of  the  other  chemical  courses, 
but  is  the  foundation  of  all  advanced  chemical  work,  and  therefore 
essential  to  those  going  further  in  the  subject.  It  also  trains  the  student 
especially  in  skill,  care,  and  accuracy,  and  would  therefore  be  of  great 
value,  though  not  essential,  to  those  who  intend  to  study  medicine  or 
certain  branches  of  natural  history. 

The  laboratory  for  quantitative  analysis  was  remodelled  lately,  and  is 
supplied  with  filter-pumps,  steam  evaporators,  electrolytic  apparatus,  and 
other  modern  appliances.  The  number  of  balances  in  the  adjoining  room 
is  so  large  that  each  is  assigned  to  not  more  than  four  men. 
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Chemistry  5.  —  The  Carbon  Compounds.     Professor  II.  B.  IInx 
and  an  al^sistant. 

To  enter  this  course  the  stndent  must  have  passed  Chemistry  1 ,  or  an 
equivalent  course  in  the  same  subject ;  but,  although  students  who  have 
studied  only  Chemistry  1  are  admitted,  it  is  advisable  to  have  a  fuller 
knowledge  of  Chemistry  (8,  4,  and  8)  before  entering  this  course.  Chem- 
istry 2  is  intended  to  prepare  students  for  this  course  and  is  strongly 
recommended  for  this  purpose,  although  it  is  not  essential.  The  hours 
named  in  the  programme  are  occupied  by  lectures  (three  each  week), 
and  there  is  required  also  an  amount  of  work  in  the  laboratory  which 
occupies  six  hours  with  an  average  man.  In  the  lectures  a  systematic 
course  of  organic  chemistry  is  given  treating  the  subject  principally  from 
the  theoretical  side;  for,  although  the  applications  of  the  science  are 
described  briefly,  most  of  the  time  is  devoted  to  the  description  of  the 
preparation  and  properties  of  the  general  groups,  and  to  the  elucidation 
of  the  structure  of  the  molecules  of  organic  substances,  with  the  methods 
by  which  problems  relating  to  the  organic  constitution  are  solved.  In  the 
laboratory  the  time  is  devoted  to  the  methods  of  org^anic  analysis,  and  to 
the  preparation  of  organic  compounds.  As  a  general  rule  the  laboratory 
work  of  each  man  is  different  from  that  of  his  fellows,  and  may  be  varied 
to  suit  his  needs  or  intentions.  Students  are  sometimes  allowed  to  count 
Chemistry  5  as  two  courses  by  giving  a  larger  amount  of  time  to  laboratory 
work,  but  to  do  this  the  consent  of  the  instructor  and  of  the  Administrative 
Board  must  be  obtained.  A  reading  knowledge  of  German  is  useful,  but 
not  required  in  this  course. 

This  course,  in  addition  to  cultivating  the  faculties  trained  by  the  other 
chemical  courses,  gives  practice  in  reasoning,  and  in  the  correlation  of  a 
large  number  of  facts  by  referring  them  to  general  principles.  It  gives  a 
comprehensive  knowledge  of  organic  chemistry,  and  takes  the  student  as 
far  as  is  worth  while  by  lectures.  Students  who  wish  to  pursue  the  subject 
further  would  devote  themselves  to  special  lines  of  study  in  the  chemical 
journals.  It  is  the  essential  preparation  for  research  in  organic  chemistry, 
and  is  earnestly  recommended  to  all  who  intend  to  make  a  speciality  of 
chemistry.  Candidates  for  Honors  in  Chemistry  and  for  the  Doctor's 
degree  must  pass  this  course.  It  is  useful  but  not  essential  to  those 
who  intend  to  study  medicine  or  biology*. 

The  laboratory  occupied  by  the  students  in  Chemistry  6  is  fitted  with 
gas,  water,  steam,  and  a  filter-pump  at  each  desk.  The  hoods  are  large 
and  powerful;  a  sunlight  table  is  provided  for  work  which  needs  this 
agent ;  and  attached  to  the  laboratory  are  a  balance-room,  a  room  with 
two  combustion  furnaces,  and  a  room  for  sealed  tube  work. 
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Chemistry  6.  —  Physical   Chemistry.     Professor  Richards  and 
Mr.  R.  C.  Wells. 

The  ftadento  taking  this  coarse  are  required  to  have  passed  in  the 
following  courses  or  their  equivalents :  Physics  1  or  C,  either  Mathematics 
A  and  B,  Mathematics  >\  or  Engineering  Ih  and  1<I,  Chemistry  4  and  8. 
A  knowledge  of  Calculus  (Mathematics  2  or  Engineering  Ic)  is  also  retj 
desirable. 

Students  omitting  the  laboratory  work  count  Chemistry  6  as  a  half 
course.     In  this  case  Chemistry  4  is  not  necessary  as  a  preparation. 

In  the  lectures  a  complete  survey  of  the  subject  is  given,  including  the 
relations  of  mass  and  volume,  phase  relations,  thermochemistry  and 
chemical  thermodynamics,  chemistry  of  solutions  and  the  dissociation 
hypothesis,  electrochemistry,  and  optical  chemistry.  The  laboratory 
work,  which  will  be  arranged  to  occupy  an  average  man  six  hours  a 
week,  consists  of  the  study  of  physico-chemical  methods  as  related  to  the 
subject-matter  of  the  lectures,  and  includes  among  similar  subjects  the 
determination  of  the  specific  gravity  of  solids,  liquids,  vapors,  and  gases; 
calorimetry ;  the  use  of  the  spectroscope  and  the  ref ractometer ;  boiling 
and  freezing  point  determinations ;  and  the  study  of  the  conductivity  of 
electrolytes. 

Text-book:  Ostwald,  Pkysico-Chemicai  Measurements  (translated  by 
Walker). 

Books  of  Reference:  Nernst,  Tkeoretische  ChemU^  1898;  Ostwald, 
Orundriss  and  Lehrbuch ;  Van't  HoflT,  Lectures  on  Physical  and  TkeO' 
reticad  Chemistry  (translated  by  Lehfeldt)  ;  Le  Blanc,  Eledrod^tmistry 
(translated  by  Whitney)  ;  Liibke,  Eleetrochemie ;  Haber,  EUetroAemie ; 
Bancroft,  The  Phase  Rule  ;  Kohlrausch  and  Holborn,  Leiivermdgen  der 
Electrolyte. 

A  reading  knowledge  of  German  is  almost  essential  in  this  course. 

In  addition  to  the  educational  value  found  in  the  other  chemical  countes 
this  gives  a  certain  amount  of  mathematical  practice.     It  is  essential  for 
those  who  take  tiie  research  course  in  physical  chemistry,  and  is  recom- 
mended to  all  advanced  students  in  Chemistry.    Candidates  for  Honors  in 
Chemistry  and  for  the  Doctor's  degree  must  pass  this  course. 

Two  laboratories,  a  dark  room,  and  a  small  workshop  are  devoted  to 
this  subject.  Water,  steam,  gas  at  constant  pressure  and  both  alternating 
and  direct  current  electricity  are  available. 

Chemistry  7. — Electrochemistry.     Dr.  Lewis. 

This  course  is  open  to  students  who  have  finished  the  first  half  of 
Course  6,  or  who  have  an  equivalent  preparation  in  descriptive  and  theo- 
retical chemistry,  the  principles  of  physics,  and  the  elements  of  physical 
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chemistrj.  An  elementary  knowledge  of  the  calculus,  although  not 
essential,  is  urgently  recommended. 

The  lectures  will  present  (1)  the  law  and  modern  theories  of  electro- 
chemistry, (2)  the  applications  of  electrochemistry  in  pure  science,  espe- 
cially in  analytical  chemistry  and  organic  preparations,  (3)  the  application 
of  electrochemistry  to  technical  processes.  The  theory  will  be  treated 
from  the  standpoint  of  thermodynamics  and  also  with  particular  reference 
to  the  hypothesis  of  electrolytic  dissociation. 

Soch  reading  will  be  required  as  will  acquaint  the  student  with  the 
moat  recent  developments  of  tlie  subject,  but  its  nature  will  be  ac|justed, 
as  far  as  possible,  to  individual  needs  and  tastes.  This  work  will  be 
tested  by  conferences  and  written  reports,  or  by  papers  read  before  the 
Conference  in  Physical  Chemistry. 

This  course  is  recommended  to  all  who  intend  to  engage  in  the  further 
study  of  theoretical  and  physical  chemistry,  or  in  manufacturing  chemistry. 

Chemistry  8.  —  The  Historical  Development  of  Chemical  Theory. 
Professor  Richards  and  Dr.  Lewis. 

This  course  is  required  for  Honors  in  Chemistry  and  for  Chemistry  6.  It 
can  be  taken  only  by  those  who  have  passed  in  Cheniistry  1  and  2,  or  are 
taking  5.  It  consists  of  lectures  upon  the  history  of  the  science,  tracing 
it  ttom  the  earliest  times  to  the  present  day,  and  dwelling  especially  on 
the  modem  chemical  theories.  This  course  should  be  taken  by  all  who 
intend  to  make  an  extended  study  of  chemistry,  for  the  very  elementary? 
knowledge  of  the  theory  of  chemistry  given  in  Chemistry  B  and  1  is 
inadequate  for  even  a  moderately  advanced  student.  Chemistry  8  is 
essentially  non-mathematical,  although  it  demands  a  knowledge  of  arith- 
metic and  of  simple  equations.  It  serves  as  an  introduction  to  Chemistry 
6,  where  modern  theories  are  discussed  in  greater  detail. 

No  text^book  is  required,  but  the  following  works  are  used  as  books 
of  reference :  J.  Walker,  Introduction  to  Physical  Chemistry ;  Dobbin 
and  Walker,  Cfhemieal  Theory  for  Beginners;  £.  von  Meyer,  History 
of  Chemistry  (translated  by  McGowan) ;  Ostwald,  Orundriss  and  Sci- 
eniifie  Foundations  of  Analytical  Chemistry  (translated  by  Walker)  ; 
Lothar  Meyer,  Orundziigey  and  Modern  Theories  (translated  by  Bedson 
and  Williams)  ;  Wiirtz,  Atomic  Theory ;  Venable,  History  of  Chemistry^ 
and  Development  of  the  Periodic  Law ;  Nernst,  Theoretische  Chemie. 

Chemistry  9.  —  Advanced  Quantitative  Analysis.      Dr.  Baxter, 
and  an  assistant. 

To  be  admitted  to  this  course  students  must  have  passed  with  credit 
Chemistry  4  or  an  equivalent  course  on  the  same  subject.  Chemistry  8 
also  is  desirable,  but  not  necessary. 
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The  object  of  the  coarse  it  to  gire  the  ttudent  a  faller  and  more  ■ytte- 
matic  knowledf^e  of  inorganic  analysis  than  is  possible  in  Chemistir  4. 
At  first  the  various  processes  and  operations  are  discussed  in  detail,  and 
subsequently  the  whole  field  of  the  more  common  elements  ia  surreyed. 
Emphasis  \m  laid  upon  the  influence  of  modem  theories  on  the  practice  of 
quantitative  analysis.  The  laboratory  work,  which  occupies  less  time 
than  is  required  for  Chemistry  4,  is  concerned  with  typical  methods  of 
a  complex  nature ;  towards  the  close  of  the  course  it  may  be  Taried  to 
suit  special  needs  or  desires  on  the  part  of  the  student. 

Books  of  reference:  V.  MuUer  and  Kiliani^s  Analyii$du  Ckemie; 
Ostwald*s  Scientific  Foundations  of  Analyiieai  Chemitiry ;  Classen's 
AuBgewdkUe  Meihoden ;  Talbot's  Quantiiativ9  Analynf ;  Sutton's  VoU- 
mctric  AncUytis, 

Chemistry  10.  —  Gas  Analysis.     Dr.  Baxteb,  and  an  assistant. 

This  course  should  follow  Chemistry  9,  but  it  may  be  taken  with  Chem- 
istry 4  if  the  student  has  attained  Grade  B  in  the  mid-year  ezaminatioB 
in  that  course. 

The  laboratory  work  in  Gas  Analysis  is  expected  to  require  at  least 
nine  hours  a  week.  It  deals  with  the  density  of  gases,  with  the  toIu- 
mctrlc  and  barometric  methods  of  determining  the  composition  of  illumi- 
nating and  other  gases,  and  with  many  modern  practical  applicationt  of 
gasometric  apparatus.  Hempel's  and  Winkler's  books,  as  well  as  original 
articles,  are  used  as  references. 

Chemi8try  9  and  10  arc  intended  for  those  who  mean  to  make  a  specialty 
of  chemistry,  and,  while  useful  for  all  of  these,  are  essential  for  those 
who  mean  to  take  the  course  in  inorganic  research.  Candidates  for  the 
Doctor's  degree  must  pass  these  courses. 

Chemistry  11.  —  Industrial  Chemistry.     Asst.  Professor  Saiyger. 

This  course  is  open  to  those  only  who  have  passed  in  Courses  1,  2,  3, 
and  4,  or  their  equivalents.    Course  5  will  be  accepted  in  place  of  Course  2. 

The  instruction  will  be  given  through  lectures  and  collateral  reading, 
and  by  occasional  visits  to  manufactories  and  chemical  works. 

The  lectures  will  deal  with  the  broad  application  of  chemistry  to  the 
useful  arts,  attention  being  paid  chiefly  to  the  general  principles  underlying 
the  processes  into  which  chemistry  enters.  While  the  special  processes 
will  be  duly  considered,  there  will  be  no  attempt  to  teach  the  details  of 
such  processes. 

The  aim  of  the  course  is  to  fit  the  student  for  any  branch  of  technical 
chemistry  by  making  him  familiar  with  the  groundwork,  leaving  the  special 
details  to  be  learned  by  him  after  he  enters  the  factory.  This  treatment  of 
the  subject  is  designed  to  make  the  course  valuable,  as  part  of  a  general 
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chemical  education,  to  those  men  who  do  not  wish  to  become  technical 
chemists. 

Chemistry  12.  —  Photochemistry,   including  the  Use  of  Optical 
Instruments  in  Chemistry.     Dr.  Baxteb. 

This  course  is  open  to  those  only  who  have  passed  Coarse  2  or  5,  and 
are  taking  Coarse  6  or  20c2;  that  is,  it  can  be  taken  only  by  a  student  who 
has  secured  a  desk  for  one  of  these  courses  in  the  laboratory  for  physical 
chemistry. 

The  theory  of  the  spectroscope,  polariscope,  and  refractometer  will  be 
treated  in  the  lectures,  and  the  practical  use  of  these  instruments  will  be 
studied  in  the  laboratory.  The  effect  of  light  upon  chemical  equilibrium 
will  be  discussed,  and  under  this  head  the  chemistry  of  photography  will 
receive  special  attention.  All  the  more  common  photographic  processes 
will  be  carried  out  in  the  laboratory.  The  laboratory  work  will  constitute 
at  least  half  of  the  work  of  this  course. 

Chemistry  13.  —  Experimental  Electrochemistry.     Dr.  Lewis. 

This  course  is  open  to  those  only  who  take  or  hare  taken  Course  7,  and 
are  taking  either  Course  6  or  20d;  that  is,  it  can  be  taken  only  by  a 
student  who  has  secured  a  desk  for  one  of  these  courses  in  the  laboratory 
for  physical  chendstry.  The  course  can  be  taken  either  with  Course  7  or 
in  a  subsequent  year,  but  the  student  is  recommended  to  take  Courses  7 
and  13  together. 

The  work  in  this  course  is  expected  to  occupy  nine  or  more  hours  each 
week,  in  the  laboratory  (Boylston  4)  ;  three  of  these  hours  must  come  at 
the  times  mentioned  in  the  heading,  the  remaining  work  can  be  done  at  any 
time  most  conrenient  to  the  student.  The  regular  hours  are  occasionally 
occupied  by  lectures  (in  Boylston  10).  In  this  course,  which  supplements 
Coune  7,  students  will  become  familiar  with  the  most  important  laboratory 
methods  in  electrochemistry,  such  as,  for  instance,  the  determination  of 
electrolytic  conductivity,  and  of  electromotive  force,  and  the  preparation 
of  normal  elements.  The  latter  part  of  the  work  will  consist  in  more 
advanced  experimental  problems  adapted  to  the  needs  or  preferences  of 
the  individual. 

The  methods  studied  in  this  coarse  are  becoming  more  and  more  essential 
to  the  man  who  would  be  ftilly  equipped  for  work  in  any  line  of  pure  or 
technical  chemistry. 

Chemistry  14. — Advanced  Physical  Chemistry.  —  Chemical  Ki- 
uetics  and  Equilibrium.     Dr.  Lewis. 

This  course  is  open  to  those  only  who  have  passed  Course  6  and  a  coarse 
in  calculus  (either  Mathematics  2  or  Engineering  Ic) ,  or  their  equivalents, 
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and  can  read  scientific  German.  A  fuller  knowledge  of  mathematics  and 
physics  than  that  required  abore  will  be  advantageous. 

The  lectures  will  continue  the  discussion  of  the  subjects  introduced  ia 
Course  6.  Chemical  phenomena  will  be  referred  to  general  lawa,  and  the 
interdependence  of  these  laws  will  be  shown  by  the  aid  of  thermodynamics. 
In  discussing  the  many  problems  of  physical  chemistry  which  have  not 
yet  received  a  final  solution,  continued  reference  will  be  made  to  carreot 
literature.  The  reading  will  be  chosen  to  give  the  student  facility  ia 
inyestigation,  and  the  independent  solution  of  physico-chemical  problems. 

This  course  is  recommended  only  to  those  who  hare  a  keen  interest  in 
the  newer  problems  of  chemistry,  and  who  have  already  begun  original 
research. 

Research  CoriisES. 

The  best  preparation  for  research  consists  in  the  thorough  mastery  of 
all  the  courses  in  Chemistry  described  in  the  foregoing  sections  of  this 
pamphlet,  but,  if  the  time  at  the  disposal  of  the  student  is  not  sufficient 
for  this,  he  should  consult  the  teacher  of  the  course  in  research  he  wishes 
to  take  in  regard  to  the  elementary  courses  to  be  omitted.  The  selection 
of  these  less  essential  courses  becomes  more  and  more  difllcult  each  year 
with  the  growth  of  the  interdependence  of  the  different  branches  of  the 
science ;  and  even  in  the  few  cases  where  an  elementary  study  has  no 
direct  relation  to  a  line  of  research,  it  is  important  for  the  student  to 
master  this  study  in  order  to  increase  his  breadth  of  view,  and  thus  make 
him  a  better  specialist. 

Courses  5,  6,  9  and  10  (or  their  equivRlent  courses  taken  elsewhere) 
are  required  of  all  candidates  for  the  Doctor's  degree.  To  obtain  the 
greatest  advantage  from  a  research  course,  the  student  should  devote  all 
his  time  to  it.  If  this  is  impossible,  he  should  not  undertake  one  of  these 
courses  unless  he  can  give  at  least  half  his  time  to  it.  No  one  is  allowed 
to  take  two  research  courses  in  a  single  year.  In  every  case  the  professor 
must  be  consulted  before  the  course  is  taken.  A  reading  knowledge  of 
German  and  French  is  required  for  these  courses. 

Instruction  is  offered  in  the  following  special  lines  of  research : 

20a.     Inorganic   Chemistry   by   Professor    Richards    and    Dr. 
Baxter. 

206.  Organic  Chemistr)'  by  Professor  Jackson. 

20c.  Organic  Chemistrj'  by  Professor  Hill. 

20d.  Physical  Chemistry  by  Professor  Richards  and  Dr.  Lewis. 

20c.  Applied  Chemistry  by  Asst.  Professor  Sanger, 
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Arrangements  will  be  made,  if  possible,  to  give  instruction  to  students 
wishing  to  pursue  lines  of  research  not  included  in  these  special  depart- 
ments. 

In  order  to  give  an  idea  of  the  nature  and  scope  of  the  work,  a  list  of 
the  papers  of  the  last  fire  years  is  given  under  Chemistr^r  20a,  206  and  c, 
and  20d, 

Chemistry  20a.  —  Inorganic  Chemistry.     Professor  Richards  and 
Dr.  Baxter. 

The  number  of  students  in  research  taken  by  Professor  Richards  will 
be  lindted.  In  making  the  selection,  the  ability  and  experience  of  the 
candidates  will  be  considered,  and  as  a  rule  no  student  who  cannot  gire 
all  his  time  to  this  course  will  be  accepted  by  Professor  Richards.  The 
other  students  who  wish  to  do  original  work  in  inorganic  chemistry  will 
be  under  the  direction  of  Dr.  Baxter. 

The  work  in  this  course  has  consisted  heretofore  in  (1)  The  reyision  of 
atomic  weights ;  (2)  The  preparation  of  new  compounds ;  (3)  The  sep- 
aration and  study  of  the  salts  of  the  rare  elements;  (4)  Study  of  the 
methods  of  quantitatiye  analysis.  Each  student  selects  from  these  lines 
of  work  that  for  which  he  is  best  fitted. 

The  laboratory  for  research  in  inorganic  chemistry  is  furnished  with 
gas,  water,  steam,  and  filter  pumps.  Excellent  facilities  are  provided  for 
electrolytic  work.  For  the  revision  of  atomic  weights  there  are  special 
balances,  and  provision  is  made  for  the  most  refined  and  delicate  work. 

Chemistry  206,  or  20c.  — Organic  Chemistry.    Professor  Jackson, 
or  Professor  Hill. 

The  courses  of  the  two  professors  are  entirely  distinct,  and  the  student 
must  select  the  course  which  he  proposes  to  follow.  The  student  works 
in  the  laboratory  for  organic  chemistry  described  under  Chemistry  5 
(see  p.  177).  The  desk-room  allowed  each  man  is  ample,  and  the  facili- 
ties for  research  are  of  the  best. 

Chemistry  20c/. — Physical  Chemistry.    Professor  Richards  and 
Dr.  Lewis. 

The  number  of  students  taken  by  Professor  Richards  in  this  course  will 
be  limited  (see  Course  20a  for  the  conditions  of  selection) .  Dr.  Lewis 
will  take  charge  of  the  other  students  who  wish  to  do  original  work  in 
physical  chemistry. 

The  Laboratory  (described  on  page  178  under  Course  6)  is  provided  with 
the  usual  instruments  of  research  in  physical  chemistry ;  and  the  work  in 
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this  course  may  take  any  one  of  the  following  directions :  (1)  Electro- 
chemistry; (2)  Thermochemistry;  (8)  Spectroscopy;  (4)  Photochem- 
istry; (5)  Problems  in  equilibrium.  Work  in  other  lines  than  these 
could  also  be  arranged,  if  desired.  Each  student  selects  from  theae  the 
work  for  which  he  is  best  fitted.  A  knowledge  of  calculus  (Bialhematics 
2  or  Engineering  Ic)  and  of  Thermodynamics  (Physics  6)  is  essential 
for  most  of  these  lines  of  work :  a  more  adranced  knowledge  of  mathe- 
matics and  physics  is  desirable.  Work  in  Boylston  Hall  may  be  adrantag- 
eously  combined  with  work  in  the  admirably  equipped  Jefferson  Physical 
Laboratory. 

Chemistry  20e.  —  Applied  Chemistry.     Asst.  Professor  Sangkk. 

The  subjects  for  research  in  this  course  will  usually  be  selected  from 
sanitary  or  technical  chemistry,  but  will  not  necessarily  be  confined  to 
these  portions  of  the  science. 

AGRICULTURAL  CHEXISTRT. 

Agricvltural     Chemistry.       Lectures,     Reading,     Laboratory. 
(Jiven  at  the  Bussey  Institution.     Professor  Storer. 

This  course  treats  of  the  following :  — 

Soil,  air,  and  water  in  their  relations  to  the  plant.  The  food  of  plants ; 
—  manures,  general  and  special.  Chemical  principles  of  tillage,  irriga- 
tion, systems  of  rotation,  and  of  special  crops  and  farms.  The  food  of 
animals ;  simple  and  mixed  rations.  Discussion  of  the  ralues  of  differ^ 
ent  kinds  of  fodders,  of  the  means  of  determining  fodder  Talues,  and  of 
the  methods  of  using  fodders  to  the  best  advantage. 

Laboratory  instruction  in  chemical  analysis  will  be  giren  to  those  stu- 
dents who  wish  for  it. 

BOTAKY. 

Botany  1.  —  Botany.    Lectures  and  laboratory  practice.    Professor 
Good ALE. 

This  course  is  required  as  an  introduction  to  Courses  3,  4,  and  5.  It  is 
intended  for  beginners  and  for  those  who  wish  to  get  a  comprehensive 
view  of  the  subject.  It  is  open  to  First-year  men  and  may  be  taken  with 
advantage  in  the  same  year  with  Zoology  1. 

The  lectures  cover  the  principal  topics  in  General  Botany,  the  stracture» 
functions,  and  habits,  especially  of  flowering  plants,  their  classification, 
distribution,  adaptations,  and  uses.  The  relations  of  the  subject  to  erolu- 
tion  are  presented,  and,  as  far  as  possible,  illustrated  by  preparations  and 
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liTing  flpecimens.  The  plants  cultiyated  at  the  Botanic  Garden  of  the 
UniTersity  are  at  the  seryice  of  this  electiye  coarse,  and  afford  ample 
material  for  demonstrations.  These  resources  are  supplemented  by  the 
specimens  in  the  Botanical  Museum.  The  practical  work  in  this  course 
is  conducted  in  small  sections  under  the  direct  supervision  of  trained 
laboratory  assistants,  who  endeavor  to  familiarize  every  student  with  the 
principles  underlying  the  identification  and  description  of  specieSf  and 
the  preservation  of  botanical  specimens. 

For  laboratory  practice,  four  hours  a  week  are  expected.  The  hours 
may  be  selected  by  the  student  from  the  following  schedule :  — 

Sect.  1.  Monday  and  Wednesday ^  from  9  to  11. 

Sect.  2.  Monday  and  Wednesday ^  from  11  to  1. 

Sect.  8.  Monday  arid  Wednesday^  from  1.30  to  3.30. 

Sect.  4.  Tuesday  and  Thursday^  from  11  to  1. 

Sect.  5.  Tuesday  and  Thursday,  from  1.30  to  3.30, 

Botany  2.  —  Morphology  of  Plants.     Professor  Tiiaxteb  and  two 
assistants. 

This  course  should  be  taken  with  Zoology  2,  and  m^y  he  taken  sepor- 
rately  only  with  the  consent  of  the  instructor.  It  is  open  to  those  only 
who  take,  or  have  taken,  Zoology  1. 

The  aim  of  Botany  2  and  Zoology  2  is  to  afford  the  necessary  elemen- 
tary training  for  those  who  desire  to  continue  the  study  of  some  brancli 
of  Biology  and  should  be  taken  preferably  in  the  second  year,  as  a 
preparation  for  the  more  advanced  electives.  Botany  1  is  not  required 
as  a  preparation  for  Botany  2,  but  should  if  possible  precede  it. 

The  course  is  given  on  Mondays,  Wednesdays,  and  Fridays  during  the 
first  half-year,  after  which  it  is  succeeded  by  Zoology  2.  Two  or  three 
lectures  are  given  every  week  in  addition  to  which  a  minimum  of  six  hours 
of  laboratory  work  is  required  to  be  performed  on  the  days  above  speci- 
fied, on  each  of  which  students  should,  if  possible,  arrange  to  spend  two 
consecutive  hours.  The  laboratory  work  involves  the  constant  use  of  the 
compound  microscope,  in  connection  with  which  are  taught  the  simpler 
methods  of  sectioning  and  staining  microscopic  preparations,  twenty-four 
of  which  are  required  to  be  handed  in  for  examination  together  with  the 
laboratory  note-books  at  the  end  of  the  course  :  while  the  objects  examined 
and  drawn  are  designed  to  illustrate  the  morphology  and  reproduction  of 
certain  more  important  types  throughout  the  vegetable  kingdom.  The 
lectures  embrace  a  comprehensive  review  of  the  morphology  and  develop- 
ment of  plants  and  their  types  of  reproduction,  special  attention  being 
giren  to  the  lower  plants  or  Thallophytes,  including  the  Bacteria. 


194 

BoTANr  3.  —  Morjiholog}',  Ilistolo*^}*  (with  special  reference  to 
tlie  technique  of  the  microncope),  and  Physiology  of  Flower- 
ing Plants.  Laboratory  practice  with  lectures  and  demon- 
strations.     Asst.  Professor  Jefkbey. 

Coarse  3  is  open  to  those  only  who  hare  taken  Coarse  1. 

The  Urst  half-year  is  devoted  to  the  study  of  the  microscopic  strnctore 
of  Flowering  plants  and  Ferns,  and  their  allies.  As  far  as  im  possible,  a 
comparative  study  is  made  of  the  tissues  and  their  combinations  in  the 
various  groups,  and  the  development  of  tissues  and  organs  is  traced  by 
actual  inspection  from  the  lower  to  the  higher  groups.  In  this  division 
of  the  work,  special  attention  is  paid  to  the  technique  of  microscopic 
research.  The  principal  methods  of  killingi  hardening,  imbedding,  and 
cutting  vegetable  tissues  are  taken  up  in  detail.  Application  of  these 
methods  is  made  by  each  student  in  the  series  of  microscopic  slides 
prepared  by  him  during  the  first  half-year.  Towards  the  close  of  this 
division  of  the  work,  considerable  time  is  given  to  the  subject  of  cell- 
multiplication  and  the  changes  which  take  place  during  the  growth  of  parts. 

In  the  second  half-year,  the  work  comprises  an  investigatioa  of  the 
principles  which  are  accepted  in  Vegetable  Physiology.  The  experi- 
mental study  is  carried  on  at  the  laboratories  of  the  Botanic  Garden. 
Much  attention  is  devoted  to  the  subject  of  adaptation  of  plants  to  their 
surroundings.  The  greenhouses  and  garden  provide  abundant  material 
for  these  experiments  and  observations. 

[Botany  4.  —  (Yyptoganiic  Botany.  — Liverworts,  Mosses,  Fems» 
aad  Fern  Allies.  Lectures  and  laboratory  work.  Profes^sor 
TuAXTEK  and  an  assistant.] 

Omitted  in  1902-03. 

Courses  4  and  6  are  given  on  alternate  years,  and  are  open  to  those 
only  who  have  taken  courses  1  and  2  or  their  equivalents. 

This  course,  which  is  only  open  to  students  who  have  taken  Botany  1  and 
2,  is  designed  as  a  sequel  to  Botany  2.  Two  or  three  lectures  are  given  a 
week  in  addition  to  which  a  minimum  of  six  hours  a  week  of  laboratory 
work  is  required.  Tlie  course  deals  with  the  Thallophytes  (Bacteria, 
Mycctozoa,  Fungi,  and  Algae)  and  with  the  higher  cryptograms  (Hepatics, 
Mosses,  Ferns,  and  Fern  Allies)  in  alternate  years  and  may  be  taken  twice 
successively.  The  subject  for  11)01-02  was  the  higher  cryptogams.  The 
course  is  desitjned  as  a  foundation  for  more  special  work  in  Botany  20i, 
as  well  as  to  afford  to  students  intending  to  study  medicine  or  to  teach 
general  cryptogamic  botany  in  high  schools  or  colleges  an  opportunity  for 
acquiring  a  knowledge  of  the  lower  plants  sufficient  for  their  purposes. 
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[Botany  5.  —  The  Principles  of  Botanical  Classification,  Ecology, 
and  Plant  Distribution.    Professor  (toodale  and  Mr.  Ames.] 

Omitted  in  1902-^8. 

Course  5  has  been  planned  with  special  reference  to  the  practical 
aspects  of  the  subjects  treated.  It  is  open  to  those  only  who  have  taken 
Courses  1,  2,  and  3  or  their  equiyalents. 

This  course,  open  to  those  who  have  taken  Courses  1,  2,  and  8,  or  their 
equivalents,  has  been  establislied  with  special  reference  to  those  who 
desire  to  give  attention  to  certain  aspects  of  Systematic  Botany.  The 
work  consists  of  practice  in  botanical  description  and  delineation,  and 
in  the  study  of  affinities,  distribution  and  uses.  The  Botanic  Garden  is 
freely  drawn  upon  for  material,  and  this  material,  when  necessary,  is  sup- 
plemented by  the  collections  of  dried  plants  in  the  Botanical  Museum. 
There  is  in  the  laboratory  a  small  Herbarium  for  comparisons. 

The  economic  part  of  the  course  considers  the  more  important  usefhl 
plants  and  their  products. 

The  lectures  deal  with  the  history  of  Botanical  Classification. 

Attention  is  paid  in  this  course  to  approved  methods  of  collecting  and 
preserving  botanical  specimens. 

Botany  6.  —  Cryptogamie  Botany.  Bacteria,  Mycetozoa,  Fungi, 
and  Algae.  —  Lectures  and  laboratory'  work.  Professor 
Thaxter  and  an  assistant. 

Courses  4  and  6  are  given  in  alternate  years,  and  are  open  to  those 
only  who  have  taken  Courses  1  and  2  or  their  equivalents. 

Botany  7.  —  Classification  of  Flowering  Plants,  with  special  refer- 
ence to  the  Flora  of  New  England  and  the  Maritime 
Provinces.     Lectures  and  laboratory  work.     Mr.  Feknald. 

Course  7  is  open  to  those  only  who  have  taken  Courses  2  and  3. 

Botany  20a.  — Structure  and  Development  of  Phanerogams.  —  Ex- 
perimental Vegetable  Physiology.  —  Economic  Botan} .  with 
special  reference  to  Tropical  Plants.  Professor  Goodale 
and  Asst.  Professor  Jeffrey. 

Only  those  who  have  taken  Botanical  Courses  1,  2,  3,  4,  and  5,  or  their 
equivalents,  are  permitted  to  enter  on  this  course.  With  the  advice  of 
the  instructor,  students  select  some  special  topic  in  one  of  the  branches 
of  botanical  research  above  specified,  and  carry  on  their  work  inde- 
pendently, reporting  their  results  from  time  to  time.  The  collections  at 
the  Gray  Herbarium  are  open  to  properly  qualified  students  who  confer 
with  the  Curator. 
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Botany  20b.  —  Structure  and  Development  of  Cryptogams.  Pro- 
fessor TlIAXTEK. 

This  course  is  intended  for  the  preparation  for  and  protecotion  of 
original  research  on  the  subject.  The  work  requires  considerable  time, 
and  is  adapted  to  students  who  have  reached  a  stage  of  their  studies  where 
they  can  with  profit  attempt  special  work,  having  in  view  the  preparation 
of  an  original  paper  on  some  subject.  The  course  is  further  open  to 
properly  qualified  persons  who  desire  to  acquire  a  special  and  more  or 
less  systematic  knowledge  of  any  of  the  groups  of  cryptogams. 

Botany  20c.  —  Taxonomy  of  Phanerogams.  Professor  B.  L. 
Robinson. 

Summer  Conrsee. 

Summer  courses  which  may  be  counted  for  A.B.  or  S.B.  are  offered. 
See  p.  222. 

HORTICULTUSS. 

Horticulture  la.  —  Lectures,  Reading,  laboratory,  Greenhouse 
and  Field  Work,  (tiven  at  the  Busscy  Institution  throughout 
the  year.     Mr.  Watson. 

Preparation  of  soils  for  horticultural  purposes ;  management  of  plant«, 
including  methods  of  propagation  from  seeds,  cuttings,  and  grafts;  plant- 
ing and  pruning ;  methods  of  obtaining  new  varieties  of  plants ;  arrange- 
ment and  care  of  gardens,  nurseries,  orchards,  and  the  construction  of 
hot-beds,  pits,  and  green-houses.  A  large  amount  of  time  will  be 
devoted  to  actual  work  with  planti^  in  the  green-house  and  field 
operations. 

Horticulture  16.  —  Lectures,  Reading,  Laboratory,  Greenhouse, 
and  Field  Work,  (iiven  at  the  liussey  Institution  throughout 
the  year.     Mr.  Morse. 

Organic  eneniics  of  plants.  Diseases  due  to  8mut«,  rusts,  blights,  and 
mildews.  Bacterial  and  constitutional  diseases.  Structure  and  habits  of 
insects  and  methods  of  combating  those  kinds  which  are  ii\jurions. 
Beneficial  insects.  Influence  of  insects  in  pollination.  Materials  and 
implements  used  in  spraying  to  destroy  fungi,  and  repel  the  attacks  of 
insects.  Injuries  caused  by  nematodes,  earthworms,  birds,  mice,  and 
other  animals.  The  lectures  are  supplemented  by  laboratory  work, 
which  couiiiBts  of  practice  in  diagnosing  diseases  and  identifying  insects 
in  onler  that  the  student  may  become  familiar  with  many  of  the  common 
enemies  of  plants. 
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HORncTLTUBE  2.  —  Sludy  of  Plants  in  relation  to  Planting  Design. 
—  Lectures,  Reading,  Greenhoiise  and  Field  Work.  Given 
at  the  Bnssey  Institution  dnring  the  second  half-Tear.  Mr. 
Watsos. 

This  coarse  is  intended  to  funilimrize  the  stadent  with  the  rarioos 
plants  which  are  aTailable  for  landscape  planting.  Field-work  for  the 
identification  of  species  at  all  seasons,  for  the  stody  of  mass,  texture,  and 
color  of  foliage  form  the  basis  of  the  course.  Study  of  the  hardiness  of 
plants,  and  methods  of  propagation  will  be  incloded.  While  the  Arnold 
Arboretum  will  be  depended  upon  as  a  field  for  most  of  the  oat-door 
work,  excursions  will  be  made  to  other  collections  as  well  as  to  nurseries 
and  parks.  In  order  to  ensure  that  ftmiliarity  with  plants  which  is 
essential  to  the  courses  in  fourth-year  landscape  and  planting  design,  this 
coarse  will  be  supplemented  by  summer  work  with  living  plants  during 
July  and  September,  meeting  the  instructor  for  conference  and  exam- 
ination once  a  week.  Lectures  are  given  on  Saturday  mornings  treating 
of  herbaceous  plants,  trees,  and  shrubs.  These  subjects  are  taken  up  in 
alternate  years  and  will  be  studied  by  students  in  Horticulture  2  and  3. 

HORTiccLTURE  3.  —  Planting  Design.  —  Lectures,  Field- Work, 
Drawing.  Given  at  the  Biissey  InstituticMi  during  the  first 
half-year  and  at  Cambridge  during  the  second  half-year. 
Messrs.  Olmsted,  Watson,  and  Shurtleff. 

While  the  prerious  planting  coarse  deals  primarily  with  the  character- 
istics of  plants  as  individuals,  this  coarse  deals  with  them  as  elements  for 
the  formation  of  plantations  in  relation  to  landscape  and  architectural 
forms.  The  course  will  be  closely  associated  with  the  courses  in  land- 
scape design  at  Cambridge,  and  many  drawing-board  problems  will  be 
referred  to  the  field  for  supplementary  study.  Field  study  of  plants  will 
be  continued  throughout  the  course,  including  exercises  in  practical  sylvi- 
culture. Excursions  will  be  made  to  reservations,  parks,  civic  buildings 
and  private  estates  as  well  as  to  districts  possessing  natural  characteristics 
of  interest  in  this  connection. 

ZOOLOGY. 

Zoology  1.  —  2^1ogy.  —  Lectures  and  laboratorj-  exercises.  Asst. 
Professor  G.  H.  Parker,  Mr.  (i.  Smith,  and  other  assistants. 

This  course  is  designed  to  acquaint  students  with  the  general  principles 
of  Zoology,  and  is  required  as  preparation  for  all  other  courses  in  Zoology. 
It  includes  a  brief  historical  consideration  of  the  science  and  its  subdivi* 
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•ions,  and  a  discussion  of  the  characteristics  of  animals  as  represented  bj 
their  structure  and  activities.  The  chief  groups  of  the  animal  kingdom 
are  outlined  and  a  number  of  their  common  representatiTes  described. 
The  distribution  of  animals  in  time  and  space  is  considered.  The  stndj 
of  the  structure  and  functions  of  cells,  tissues,  and  organs  is  taken  up,  as 
well  as  the  consideration  of  the  forms  of  animals.  The  principles  goTem- 
ing  animal  development  are  dealt  with.  The  relations  of  animals  to  their 
environment  and  the  various  theories  offered  to  explain  how  the  modifica- 
tion of  animals  has  been  effected  are  considered. 

The  laboratory  exercises,  which  do  not  require  dissection  by  the  student, 
consist  of  a  study  of  material  to  illustrate  the  topics  treated  in  the  lec- 
tures. These  exercises  are  supplemented  by  visits  to  the  exhibition 
rooms  of  the  Museum  and,  weather  permitting,  by  field  excursions. 

For  collateral  reading  students  are  expected  to  procure  Thomson  (*99), 
R.  Hertwig  ('9C),  or  Parker  and  Haswell  (1900).  For  more  extended 
reading  in  connection  with  parts  of  the  course  the  following  books  will  be 
found  of  service :  on  systematic  zoology,  Leunis  ('83-86) ;  on  distribu- 
tional zoology,  Beddard  CdS),  Wallace  (76);  on  morphology,  Parker 
and  Haswell  (*97),  Lang  C88-94),  Wilson  (1900),  Korschelt  und  Heider 
('90-93);  on  physiology,  Verworn  ('96),  Huxley  (1900);  on  oecology. 
Semper  (*81)  ;  on  theories  of  evolution,  Darwin  (*80),  Osbom  ('94). 

The  laboratory  exercises,  which  do  not  require  dissection  by  the  student, 
consist  of  a  study  of  material  to  illustrate  the  topics  treated  in  the  lec- 
tures. These  exercises  are  supplemented  by  visits  to  the  exhibition 
rooms  of  the  Museum  and,  weather  permitting,  by  field  excursions. 

Zoology  2.  — Morphology  of  Animals.  — Lectures  and  laboratory 
work.    Dr.  W.  E.  Castle,  Mr.  Peters,  and  other  assistants. 

This  course  may  be  taken  separately  from  Botany  2  only  with  the 
consent  of  the  instructor.  It  is  open  to  those  only  who  have  taken 
Zoology  1  or  its  equivalent.  Its  aim  is  to  afford  in  connection  with 
Botany  2  the  necessary  elementary  training  for  those  who  desire  to  pur- 
sue subsequently  the  study  of  some  branch  of  Biology.  Students  intend- 
ing to  elect  this  course  are  strongly  advised  to  take  Botany  2  in  the  same 
year.  Since  Zoology  2  is  required  as  a  preparation  for  several  other  elec- 
tives.  it  should  be  taken  early  in  the  college  course ;  if  possible,  not  later 
than  the  second  year.  It  may  be  taken,  under  some  conditions,  even  in 
the  same  year  with  Zoiilogy  1. 

The  lectures  in  this  course  are  given  on  Mondays,  Fridays,  and  occa- 
sionally on  Wednesdays.  They  deal  with  the  morphology  and  biology 
of  the  more  important  groups  of  animals,  and  follow  immediately  the 
dissection  or  microscopical  examination  of  a  selected  representative  of 
each  of  the  groups. 
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LaboratoTj  honn  may  be  arranged  by  consultation  with  the  instmctorr 
but  must  be  on  the  days  named.  An  excellent  guide  in  the  dissection  of 
many  of  the  animals  studied  is  Marshall  und  Hurst  (*99). 

The  best  books  for  reading  in  connection  with  the  course  are  Parker 
and  Haswell  C97)  or  (1900),  and  Lang  (*88-94).  The  following  works  of 
reference  will  also  be  found  of  ralue :  Delage  et  H^rouard  (*96 — )  for  the 
classification,  anatomy,  morphology,  and  special  physiology  of  inverte- 
brates ;  Korschelt  und  Heider  ('90-98)  for  the  development  of  inverte- 
brates; Gaupp  ('96 — )  for  the  anatomy  of  the  frog;  and  Leunis  ('83-86) 
for  the  classification  of  vertebrates  and  invertebrates. 

Zoology  8.  —  Comparatiye  Anatomy  of  Vertebrates.  —  Lectures 
and  laboratory  work.    Dr.  H.  W.  Rand  and  Mr.  Carpenter. 

Course  3  is  open  to  those  only  who  have  taken  Courses  1  and  2. 

This  course  is  intended  for  those  who  are  particularly  interested  in 
Zoology,  and  also  for  those  who  wish  to  lay  a  broad  foundation  for  their 
subsequent  study  of  human  anatomy  as  medical  students. 

Lectures  are  given  on  Tuesdays  and  Thursdays.  On  Saturdays  a  lect- 
ture  or  laboratory  conference  may  be  held.  In  the  lectures  special 
attention  is  given  to  evidences  of  progressive  modifications  in  the 
structure  of  the  organs  as  exhibited  in  passing  from  lower  to  higher 
vertebrates. 

The  laboratory  work  requires  at  least  six  hours  a  week,  and  must  be 
done  on  the  days  named. 

The  following  text-books  are  recommended :  Wiedersheim  ('98) ; 
Gegenbaur  ('98-'01)  ;  Parker  and  Haswell  ('97),  vol.  2;  O.  Hertwig  ('96)  ; 
and  Wiedersheim  ('93).  In  connection  with  the  laboratory  work  the 
following  books  will  be  found  useful :  Parker  ('95)  ;  Marshall  and  Hurst 
("99)  ;  Gorham  and  Tower  ('01) ;  and  Reighard  and  Jennings  ('01). 

Zoology  4.  —  Microscopical  Anatomy.  —  Lectures  and  laboratory' 
work.     Professor  Mark  and  Dr.  H.  W.  Raxd. 

Course  4  is  preparatory  to  Courses  5  and  20.  It  is  open  to  those  only 
who  have  taken  Course  2,  and  take  or  have  taken  Course  3.  It  is  in- 
tended for  those  who  wish  to  prepare  themselves  to  carry  on  independ- 
ent investigations.  It  presupposes  an  elementary  knowledge  of  animal 
morphology,  and  some  familiarity  with  the  use  of  the  microscope.  As 
the  number  of  students  who  can  be  accommodated  is  small,  preference 
will  be  given  to  those  preparing  to  take  Course  5  or  20. 

In  this  course  instruction  is  given  in  methods  of  investigation,  the 
animal  studied  being  some  invertebrate.  There  will  be  two,  or,  at  the 
option  of  the  instructor,  three  lectures  a  week.     The   laboratory  work 
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should  be  arranged  for  the  morning  hours* of  Mondays,  Wednesdar*, 
and  Fridays. 

Students  are  advised  to  buy  Lee  (1900),  and  Gage  (*96).  The  follow- 
ing  will  also  be  found  useful :  Behrens,  Kossel  und  Schiefferdecker  (*S9), 
Carpenter  ('91),  ApAlhy  (*96— ),  and  Haecker  ('99). 

Zoology  5.  —  Erabrvolo^v  of  Vertebrates.  —  Lectures  and  labora- 
tor}'  work.     Profeti.sor  Mark  and  Dr.  H.  W.  Rakd. 

Course  5  is  open  to  those  only  who  hare  taken  Course  4. 

The  lectures  in  this  course  deal  in  a  comparatlTe  way  with  the  develop- 
ment of  Vertebrates.  The  laboratory  work  consists  in  the  preparation 
and  study  of  the  chick  and  other  vertebrates  at  successive  stages  of 
development. 

Students  should  procure  Foster  and  Balfour  (*8S)  and  O.  Hertwig  (*96). 
In  addition  are  recommended  Marshall  ('93),  Minot  (*98) ,  Schnltse  (*97), 
and  KoUmann  (*98). 

Zoolo(;y  9.  —  Fossil  Invertebrates.  —  Lectures  and  laboratory  work. 
Asst.  Professor  R.  T.  tlACKSON. 

Course  9  is  open  to  those  only  who  have  taken  Course  1,  Greology  4, 
and  Course  2  or  Geology  5 ;  and  both  of  the  last  named  courses  may  be 
advantageously  included  in  the  preparation. 

This  course  is  intended  to  give  in  zoological  sequence  an  acquaintance 
with  the  geological  history  of  Invertebrates.  It  considers  the  structure 
and  development  of  representative  foKsil  typos  and  their  systematic  rela- 
tions  to  one  another  and  to  recent  allies.  Attention  is  given  to  phylo- 
genetic  relations  as  czpresHcd  in  the  development  of  the  individual  and  in 
systematic  series.  The  geolo<];ical  occurrence  of  each  group  of  animals 
and  their  relative  importance  as  rock  builders  are  considered. 

Students  will  find  Zittel  (1900)  a  valuable  aid  in  this  course. 

ZooLO(rY  9a.  — Fossil  Invertebrates.  —  Advanced  studies  of  special 
groups.  —  Lectures  and  labonvtory  work.  Asst.  Professor 
R.  T.  Jackson. 

Course  9a  is  open  to  those  only  who  have  taken  Course  9,  or  Geology  14. 

This  course  consists  of  laboratory  work  with  accompanying  lectures. 
It  takes  up  limited  groups,  such  as  Actinozoa,  MoUusca,  Trilobita,  etc., 
and  treat.<  of  them  critically  and  more  in  detail  than  is  possible  in  a  general 
survey  of  the  subject,  such  as  is  aimed  at  in  the  introductory  course,  9. 
The  groups  selected  will  vary  acconling  to  the  needs  of  students  or  the 
pleasure  of  the  instructor. 
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ZoiiLc.KiY  10.  —  Experimenlal  Morphology.  —  Ontogenesis.  —  Lec- 
tures, laboratory  work,  and  a  thesis.     Dr.  C'astle. 

Courses  10  and  11  are  open  to  those  only  who  have  taken  Course  2,  and 
may  be  taken  advantageously  either  after  or  with  Course  3.  These 
courses  are  regularly  given  in  alternate  years  and  are  not  dependent 
upon  each  other ;  and  accordingly  may  be  taken  in  either  sequence. 

Course  10  is  designed  for  those  who  are  interested  in  experimental  work. 
The  lectures  treat  of  the  normal  activities  and  structure  of  protoplasm  and 
the  modifications  which  they  undergo  through  the  action  of  different 
chemical  and  physical  agents.  Among  other  topics,  are  discussed  response 
to  stimuli,  and  the  influence  on  the  individual  of  changes  in  environment 
brought  to  bear  either  on  the  adult  or  the  embryo. 

These  courses  require  at  least  such  a  knowledge  of  the  structure  of 
animals  and  plants  as  is  gained  in  Course  2  and  Botany  2,  and  a  knowl- 
edge of  microscopic  technique  will  be  found  of  advantage,  although  not 
necessary. 

Students  will  find  useful  Davenport  (*97-99),  Verwom  ('95),  and 
Morgan  C97). 

[Zoology    11.  —  Experimental    Morphologj*.  —  Phylogenesis.  — 
Lectures,  laboratory  work,  and  a  thesis.     Dr.  Castle.] 

Omitted  in  1902--03. 

This  course  is  intended  for  those  who  desire  to  pay  attention  to  the 
process  involved  in  the  development  of  the  race.  The  lectures  deal 
with  variation  and  heredity  from  a  statistical  and  experimental  stand- 
point. In  succession  are  studied :  Individual  variation,  sports,  and 
correlated  variation ;  normal  heredity  and  results  of  crossing ;  and  selec- 
tion. In  conclusion  a  critical  examination  of  the  different  theories  of 
phylogenesis  is  made. 

For  a  statement  concerning  laboratory  work  and  preparation  required 
for  the  course,  see  under  Course  10. 

Students  will  find  the  following  books  useful:  Darwin  (76),  Galton 
('89),  Delage  (*95),  Davenport  ('99). 

Zoology  13.  —  Introduction  to  the  Study  of  the  Xen-ous  System. 
—  Lectures  and  lalwrator}'^  work.  Asst.  Professor  (i.  II. 
Parker. 

This  course  is  intended  for  those  who  wish  to  become  acquainted  with 
the  structure  and  genesis  of  the  chief  animal  tissues,  and  especially  with 
the  structure  and  functions  of  the  nervous  elements  in  their  relations  to 
other  tissue  elements. 
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Coone  18  is  open  to  those  only  who  have  taken  Coarse  2  or  its  eqniva* 
lent  and  who  hare  taken  or  are  taking  Coarse  3. 

The  laboratory  work  requires  at  least  six  hours  a  week  and  mast  be 
done  on  the  days  named. 

For  use  in  connection  witli  the  laboratory  work  students  should  proeare 
Stcihr  (*98).  For  collateral  reading  in  connection  with  the  lectores  the 
following  books  will  be  found  of  serrice:  Barker  (*99),  t.  Lenkoea^k 
('95),  and  van  Gehuchten  (1900). 

[ZooLCKiY  15.  —  The  Nervous  System  and  its  Terminal  Organs.  — 
Sense  Organs.  —  Lectures  and  reports.  Asst.  Professor 
Ci.  II.  Parker.] 

Omitted  in  1902-08. 

ZooLCKiY  16.  —  The  Nervous  System  and  its  Terminal  Organs.  — 
C*entral  Nervous  Organs  and  Terminal  Organs  of  Efferent 
Nerves.  —  Lectures,  laboratory  work,  and  reports.  Asst. 
Professor  (J.  H.  Parker. 

Courses  15  and  16  are  designed  primarily  for  those  who  intend  to 
make  a  special  study  of  the  nervous  system  and  its  terminal  organs. 

These  courses  are  regularly  given  in  alternate  years.  They  are  open 
to  those  only  who  have  taken  Coarse  13  and  should  ordinarily  be  preceded 
by  Course  3.  They  are  independent  of  each  other  and  may  be  taken  in 
either  sequence.  In  each  course  the  student  will  be  given  a  special  topic 
for  laboratory  work,  the  results  of  which  are  to  be  presented  at  the  end  of 
the  course  in  the  form  of  a  report. 

In  Course  15  Jourdan  ('89)  and  Lubbock  ('88)  will  be  found  serviceable. 

In  Course  16  either  Edinger  (1900)  or  Loeb  (*99)  are  required,  and 
Ramon  y  Cajal  C94),  Barker  ('99),  Van  Gehuchten  (1900),  Donaldson 
(^95)  and  Romanes  ('93)  will  be  found  serviceable. 

Zoology  20.  —  Anatomy  and  Development  of  Vertebrates  and 
Invertelirates.  Professor  Mark,  Asst.  Professors  R.  T. 
Jackson,  and  (J.  H.  Parker,  and  Dr.  Castle. 

This  course  is  designed  for  those  only  who  are  competent,  with  the  aid 
of  the  instructor,  to  carry  on  some  original  investigation.  Each  student 
selects,  with  the  advice  of  the  instructor,  the  subject  of  his  research,  and 
the  results  are  embo(Ue<l  in  a  thesis.  The  investigations  of  advanced 
students,  when  considered  worthy  of  publication,  usually  appear  in  the 
Contributions  from  the  Zoological  Laboratory. 
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Persons  contemplating  this  work  will  find  it  to  their  advantage  to  con- 
snlt  the  Director  of  the  Laboratory  at  an  early  date,  —  if  possible,  as 
early  as  the  first  of  April  of  the  academic  year  preceding  that  in  which 
the  work  is  to  be  done. 

The  Zoological  Clnb. 

The  instructors  and  advanced  students  in  Zoology  hold  weekly  meet- 
ings for  the  presentation  and  discussion  of  original  work  and  the  review 
of  current  zoological  literature. 

6B0L06T. 

GeoijOGY  a,  —  Physiography  of  the  Lands  (elementary  course).  — 
Lectures,  written  exercises,  laboratory  and  field  work.  Mr. 
Read,  assisted  by  Mr. . 

Geology  A  is  required  for  students  who  intend  to  take  Geology  6,  7, 
and  20 ;  it  is  recommended  to  students  expecting  to  take  Geology  8,  in 
preparation  for  the  more  advanced  courses  in  Geology. 

The  lectures  consider  the  following  subjects :  The  form  and  size  of 
the  earth.  —  The  land:  continental  form,  plains,  plateaus,  rivers,  lakes, 
mountains,  volcanic  forms,  coasts,  islands,  considered  in  relation  to 
geographical  classification  and  evolution  and  to  their  effect  on  human 
derelopment.  Lantern  illustrations  will  occasionally  be  used.  The  labora- 
tory work  is  directed  to  the  study  of  models,  diagrams,  maps  and  views 
of  rarious  topographic  types  in  different  parts  of  the  world. 

Geology  B.  —  Meteorology  (elementary  course).  —  Lectures, 
written  exercises,  observations,  and  laboratory  work.  Asst. 
Professor  Ward,  assisted  by  Mr. . 

Geology  B  is  required  for  admission  to  Geology  1,  19,  and  25. 

The  lectures  present  the  subject  under  the  following  headings :  the 
earth's  atmosphere :  its  composition,  temperature,  pressure  and  general 
circulation.  —  The  moisture  of  the  atmosphere :  dew,  frost,  clouds, 
rain-fall.  —  Storms :  cyclones,  thunderstorms,  tornadoes.  —  Weather.  — 
Climate. 

The  laboratory  work  consists  chiefly  in  the  construction  and  study  of 
weather  maps ;  practice  in  the  use  of  ordinary  meteorological  instruments ; 
individual  record  of  observations ;  weather  forecasting,  etc. 

Geology  1. — Meteorology  (second  course). — Lectures,  written 
exercises,  and  observations.     Asst.  Professor  Ward. 

Geology  1  is  open  to  those  only  who  have  taken  Geology  B. 
This  course  is  intended  to  enable  studcMits  to  make  a  more  thorough 
study  of  various  important  atmosplieric  phenomena  than  is  possible  in  the 
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elementary  course  in  Meteorology  (Geology  B).  The  sabjects  discussed 
are  as  follows :  —  Dew  :  theories ;  measurements.  —  Frost :  conditions  of 
formation ;  prediction ;  protection.  — Fog :  valley,  lowland,  and  city  fogs ; 
relation  to  health;  utilization  of  fog;  ocean  fog  and  its  relation  to 
navigation.  —  Haze.  —  Clouds  :  methods  of  formation ;  classification ; 
methods  and  results  of  cloud  measurements;  photography;  clouds  as 
weather  prognostics.  —  Tropical  Cyclones :  development  of  the  law  of 
storms;  direction  for  handling  ships  in  tropical  cyclones;  the  use  of 
oil  at  sea;  cyclones  of  West  Indies,  Eastern  Seas,  Indian  Ocean,  etc. ; 
theory  of  tropical  cyclones. 

The  laboratory  work  consists  in  the  examination  of  charts,  photographs, 
diagrams,  etc.,  and  in  the  study  of  text-books,  reports  and  articles  bearing 
upon  these  illustrations.  Each  student  will  also  make  a  series  of  observa- 
tions on  dew,  frost  and  clouds. 

Geology  4.  —  Elementary  Geology. — Lectures,  with  collateral 
reading.  Professor  Siialer,  assisted  by  Messrs.  Read, 
and . 

This  course  gives  a  general  knowledge  of  Geology  which  may  serve 
either  as  an  outline  of  this  branch  of  Natural  History  for  those  whose 
main  line  of  study  is  in  other  directions,  or  as  a  basis  for  further  geo- 
logical work  for  those  who  intend  to  devote  themselves  to  Geology.  (See 
Geology  6.) 

Geology  6.  —  Elementary  Field  and  Laboratory  Geology.  Asst. 
Professor  J.  B.  Woodworth,  Messrs.  Woodman  and . 

Geology  5  may  be  taken  by  those  only  who  have  passed  Geology  4. 
Geology  4  and  5,  or  their  equivalents,  are  required  for  admission  to  the 

higher  courses  in  Geology  (8,  9,  10,  11,  14,  14a,  16,  17,  18).  They  are 
recommended  to  students  intending  to  take  the  courses  in  Physical 
Geography. 

The  laboratory  exercises  in  this  course  are  designed  to  illustrate  by 
means  of  Mpecimens,  models,  photographs,  maps,  and  sections,  the  princi- 
pal original  and  secondary  structures  of  rocks ;  the  origin  and  mode  of 
occurrence  of  rocks  in  the  earth's  crust,  their  cycles  of  alteration  and 
change ;  their  interpretation  and  representation  in  geological  surveys. 

The  field  excursions  comprise  a  series  of  observations  upon  the  weather- 
ing of  rocks;  sea-shore  phenomena,  including  beaches,  cliffs,  marine 
marshes ;  glacial  phenomena,  including  glacial  erosion,  moraines,  drum- 
lins,  glacial  sand-plains,  eskers,  kames;  igneous  rocks,  including  dikes, 
sills,  ancient  lava-flows,  local  or  contact  metamorphism  and  the  genesis  of 
new  minerals ;  stratified  rocks,  including  conglomerates,  sandstones,  slates ; 
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fanlted  igneous  and  sedimentary  rocks;  folds;  joints,  cleavage,  schis- 
tositj,  etc.  Opportunity  will  be  given  for  practice  in  constructing  maps 
and  sections,  measuring  the  thickness  of  strata,  and  determining  the 
relative  ages  of  geological  structures. 

Geology  6. — Physiography  of  the  United  States. —  Lectures, 
laboratory  work,  and  reports.  Professor  Davis  and  Mr. 
Read. 

[Geology  7.  —  Physiography  of  Etirope.  —  Lectures,  library  work, 
and  reports.] 

Omitted  in  1902-03. 

Geology  6  and  7  are  given  in  alternate  years.  Geology  A  is  required, 
and  Geology  4  is  recommended,  in  preparation  for  either. 

In  these  courses,  the  subject  will  be  treated  on  the  plan  developed  in 
the'  elementary  course  (Greology  A)  ;  the  countries  considered  being 
divided  first  i^^cording  to  their  geological  structure,  second  according  to 
their  geographical  development.  The  physical  features  of  each  area  will 
be  illustrated  chiefly  by  maps  of  large  scale,  partly  by  photographs.  Atten- 
tion will  be  given  to  the  relation  of  structure  and  form  to  conditions  of 
human  life,  occupations,  products,  etc.,  in  order  that  the  course  shall  have 
Talue  to  the  student  of  History  and  Economics,  as  well  as  to  the  student 
of  Geography. 

It  is  probable  that  courses  on  the  Physiography  of  South  America  and 
of  Asia,  will  be  offered  one  or  two  years  hence,  as  *'  half-courses,"  given 
in  alternate  years. 

Geology  8.  —  General  Geology.  —  Lectiu'es,  field  work,  reports, 
and  reading.  Asst.  Professor  J.  B.  Wood  worth,  assisted 
by  Mr. . 

Geology  8  is  open  to  those  students  only  who  have  attained  satisfactory 
grades  in  Geology  5,  or  its  equivalent  (see  Geology  81,  p.  212).  Students 
taking  this  course  must  keep  Thursday  or  Friday  afternoon  free  for  field 
work  and  conference. 

The  lectures  treat  of  the  principles  of  classification  of  geological 
phenomena,  the  geological  processes,  their  products  and  criteria;  the 
nature  of  the  forces  involved  therein  ;  volcanic  phenomena;  movements  of 
solid  masses ;  the  action  of  water,  ice,  wind,  and  life ;  geological  history, 
including  the  physical  changes,  rocks,  life,  and  climate  of  the  principal 
periods,  with  reference  to  evolution,  time  ratios,  continuity  of  geological 
processes,  etc.  Lantern  slides  are  frequently  used  in  illustrating  the 
lectures. 
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The  field  work  confistt  of  half-day  excartiont  to  localities  in  the 
neighborhood  of  Cambridge,  illustrating  problems  in  the  stmctare  and 
geological  history  of  the  Boston,  Norfolk,  and  Narragansett  areas. 

The  class  is  divided  into  sections  for  library  work  and  consultation. 
The  results  of  winter  reading  are  to  be  presented  In  the  form  of  reports 
and  a  bibliography  of  some  subject  germane  to  the  sonrse. 

[Oeologt  9*  a/.  —  Structural  and  Dynamical  Geology  of  the  United 
States.  —  I-.eoture8,  with  library  work  and  reports.  Dr. 
Jag<;ak.] 

Omitted  in  1902-03 ;  to  be  given  in  1903-04. 

Geology  9  is  open  to  those  only  who  have  attained  satisfactory  grades  in 
Geology  4  and  5.     Geology  A  and  8  are  also  recommended. 

The  aim  of  this  course  is  to  provide  opportunity  for  critical  study  of 
the  geological  structure  of  the  United  States  in  the  lig^t  of  the  most  recent 
surveys,  with  special  reference  to  continental  and  coastal  oscillatioiiB, 
stratigraphy  of  the  larger  formations,  structure  and  origin  of  the  monn* 
tain  ranges,  and  distribution  of  eruptive  rocks  and  epochs  of  volcanic 
eruption. 

In  the  lectures,  the  complex  structure  of  the  earlier  formations  is 
demonstrated  as  far  as  possible  by  analogy  with  recent  phenomena,  the 
area  of  the  United  States  being  used  to  furnish  illustrations  of  existing 
processes,  and  of  typical  structures  resulting  from  similar  processes  in  the 
past.  Importance  is  attached  to  the  study  of  the  rock-making  aj^encies 
of  the  present  time.  The  lectures  are  illustrated  by  stereopticon  Tiews, 
photographs,  models,  and  specimens. 

A  third  hour  each  week  is  devoted  to  reviews,  by  the  stnlents,  of 
recent  publications  bearing  on  the  subjects  discussed  in  the  lectures.  The 
following  are  among  the  principal  subjects  treated :  Appalachian  strati- 
graphy ;  greater  uneonforniities  of  the  Atlantic  border ;  folds  and  faults 
of  tiie  Appalachians ;  ancient  volcanoes  of  the  eastern  United  States ; 
Hocky  mountain  stratigraphy ;  the  great  basin ;  the  Coast  ranges ;  the 
post-Laramie  uplift ;  Tertiary  volcanoes  of  the  western  United  States ; 
structure  of  the  great  plains. 

Geolocy  lU.  —  Mining  (joology.  —  The  origin  and  geological  rela^ 
tions  of  ore-deposits.  —  Lectures,  reading,  and  occasional 
field-work.     Professor  Smyth. 

Geology  4  and  5  and  Mineralogy  2,  or  their  equivalents,  are  required  in 
preparation  for  this  course. 

This  course  is  designed  to  give  a  general  account  of  the  ores  of  the 
more  important  metals.     It  is  divided  into  two  parts.     The  first  deals 
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urith  ore-deposits  in  their  general  luineralogical  and  geological  relations, 
including  their  mineralogical  and  structural  characters,  the  sources  from 
irhich  they  have  heen  derived  and  the  processes  hy  which  they  have  been 
formed.  In  the  second  part  of  the  course  the  more  important  sources  of 
the  world's  supply  of  each  metal  are  studied  in  some  detail.  Special 
attention  is  given  to  the  ores  of  iron,  copper,  nickel,  gold,  silver,  lead, 
zinc,  tin  and  manganese. 


Geology  11.  —  Palaeontology.  —  Lectures  and  laboratory  work. 
Aflst.  Professor  R.  T.  Jackson,  assisted  by  Mr. . 

Course  11  is  open  to  those  only  who  have  taken  Geology  4  and  5  and 
Zoology  1. 

This  course  is  intended  to  serve  as  an  introduction  to  the  study  of  fossil 
organisms.  It  considers  the  general  principles  of  Palaeontology  and  takes 
up  in  detail  representatives  of  the  most  important  types  of  fossils,  con- 
sidering the  structural  and  geological  relations  of  each.  Course  11  is 
introductory  to  Courses  15  and  24. 


Geology  14. — General  Palaeontology.  —  Lectures,  with  collateral 
reading,  and  theses.  Professor  Siialer,  assisted  by  Mr. 
Read. 

This  course  is  open  to  those  only  who  have  taken  Geology  4  and  5,  or 
have  an  equivalent  preparation.  Some  knowledge  of  elementary  zoology, 
and  ability  to  read  scientific  French  and  German  are  desirable. 

This  course  is  intended  to  give  an  acquaintance  with  the  geological 
history  of  the  various  organic  series,  from  the  point  of  view  of  the  stu- 
dent  of  organic  life  in  general  rather  than  in  the  way  required  by  the 
practical  geologist.  Special  attention  is  devoted  to  the  theories  concern- 
ing the  origin  and  development  of  animals  as  far  as  these  questions  are 
brought  into  view  in  the  palaeontological  record.  The  course  varies 
from  year  to  year,  but  the  the  following  synopsis  will  indicate  the  subjects 
generally  treated.  Conditions  of  organic  life ;  heat,  moisture,  etc. ;  laws 
of  the  distribution  of  life  on  land  and  sea ;  conditions  of  fossilization ; 
metamorphism  and  the  preservation  of  the  geological  record;  climatal 
and  other  evidence  afforded  by  fossils.  General  hii<tory  of  the  great 
divisions  of  the  animal  kingdom ;  the  development  of  the  motor  system  in 
animals;  development  of  the  skeletal,  nervou8,  visual,  reproductive,  and 
other  systems  of  the  divisions ;  tlieories  concerning  the  appearance  and 
disappearance  of  animals  as  shown  by  fossils;  palaeontological  history 
of  man. 
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Geoux^y  15.  —  Historical  Otology.  —  I^boratorj  and  field-work, 
with  conferences  and  theses.  Asst.  Professor  Jacksmjx. 
Occasional  lectures  in  this  course  are  given  by  Profes^^or 

SlIALRR. 

This  coarse  is  open  to  those  only  who  have  some  knowledge  of  Geology 
and  Palaeontology.     Geology  8  and  11  afford  a  saitable  preparation. 

The  coarse  is  designed  particularly  for  those  who  intend  niakliig  a 
specialty  of  Geology ;  its  um  is  to  teach  the  use  of  fossils  in  identifying 
geological  horizons,  especially  in  the  North  American  series  of  roctks. 

Ezcnrsons  into  the  field  will  be  made  in  the  spring  receas,  and  at  snch 
other  times  as  are  feasible,  to  give  students  an  opportunity  to  see  fossili- 
ferous  geological  formations  and  their  succession  as  far  as  possible. 

Geouhjy  16.  —  (rlacial  Geology.  —  Lectures,  conferences,  field 
work,  and  reports.     Asst.  l*rofessor  J.  B.  Woodworth. 

Geology  16  is  open  to  those  only  who  have  passed  in  Geology  5,  or  lis 
equivalent.  Geology  .4,  B,  6,  and  8  are  recommended.  Students  taking 
this  course  must  keep  one  half-day  in  each  week  of  the  autumn  free  for 
field  work. 

This  course  treats  of  the  geological  work  of  ice,  with  particular  refer- 
ence to  the  Pleistocene  Period;  the  glacial  theory;  the  classification, 
distribution,  age  of  glacial  deposits,  their  relations  to  other  terrigenous 
deposits,  and  to  problems  of  archaeology,  engineering,  road-making,  water- 
supply,  mason's  materials,  landscape  gardening,  etc.  The  field  work 
affords  practice  in  the  determination  and  mapping  of  glacial  deposits. 

Geology  17.  — Experimental  and  Dynamical  Geology. — Lectures, 
illustrated  by  experiments,  with  laboratory  work  and  reports. 
Dr.  Jag(;ar,  assisted  by  Mr.  La  Forge. 

Geology  17  is  open  to  those  only  who  have  attained  satisfactory  grades 
in  Geology  4  and  5.  Geology  A  and  Mineralogy  2  are  recommended. 
Ability  to  read  French  or  German  is  desirable. 

In  this  course  the  dynamical  and  chemical  problems  of  geology  are 
described,  and  geological  processes  are  illustrated  by  experiments  per- 
formed in  the  presence  of  the  class.  Experimental  Geology  includes 
analytical  observation  and  measurement  of  natural  phenomena,  as  well  as 
miniature  imitation  in  the  laboratory.  As  distinct  from  those  courses 
which  treat  of  form  and  structure,  this  course  deals  with  the  phyneal 
agenis  that  produce  land  forms  and  geological  structures.  The  work  of 
former  experimenters  is  reviewed,  and  the  laboratory  is  equipped  with 
apparatus  specially  designed  to  reproduce  processes  simulating  eroaion, 
sedimentation,  deformation,  eruption  and  mineral  synthesis. 
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The  lectures  present  the  following  subjects :  Erosion :  agents  of  dis- 
integration, hjdrographic  measurement  of  streams,  action  of  springs  and 
geysers ;  experimental  erosion  and  stream  developmentf  wear  of  rocks, 
turbidity  of  water,  glacial  motion  and  striation.  Sedimeniaiion :  carrying 
power  of  wind  and  water,  stratification;  experimental  delta  deposition, 
unconformity,  shore  currents,  ripple-mark.  Deformation:  measurement 
of  coast  oscillation,  faults  and  earthquakes ;  experimental  folds,  faults, 
joints,  schistosity,  lithif action.  Eruption:  measurement  of  active  vol- 
canoes; experimental  columnar  structure,  growth  of  cones,  intrusion, 
imitation  of  volcanoes,  fusing  point  of  lavas.  CryHcLUizaiion :  hot- 
spring  deposits,  solidification  of  lavas ;  rock  synthesis  and  its  geological 
significance. 

Geology  18.  —  Economic  Geology.  —  Non-metalliferous  products 
and  water-supply.  —  Lectures,  reading,  and  a  thesis.  Pro- 
fessor Smyth. 

Geology  18  is  open  to  those  only  who  have  taken  Geology  4  and  5,  or 
Geology  SI,  and  Mineralogy  2.  Geology  8  and  Mineralogy  12  are  also 
desirable  as  a  preparation. 

This  course  gives  a  general  account  of  the  occurrence  and  useful  quali- 
ties  of  the  principal  non-metallic  mineral  products,  special  attention  being 
giren  to  those  of  the  United  States.  The  subjects  treated  are  water 
supply;  coal,  petroleum,  natural  gas  and  other  hydro-carbons;  phos- 
phates; building  stones  and  materials;  road-materials;  clays;  cement;. 
salts ;  sulphur,  etc. 

Geology  19. — General  Climatology. — Lectures,  library  work,  and 
a  thesis.     Asst.  Professor  Ward. 

Geology  19  is  open  to  those  only  who  have  obtained  a  satisfactory  grade 
in  Geology  B^  and  to  students  in  the  Graduate  School  having  equivalent 
preparation.     It  is  recommended  to  those  who  intend  to  study  medicine. 

This  course  is  designed  to  give  a  general  knowledge  of  Climatology  in 
its  broader  aspects.  The  lectures  present  the  subject  according  to  the 
following  heads :  The  astronomical  relations  of  earth  and  sun,  the  changes 
of  the  seasons,  and  the  climatic  zones  and  their  subdivisions.  —  Climatic 
factors.  —  Controls  of  climate.  —  Relations  of  climate  and  man,  including 
the  climatic  control  of  habitability,  occupation,  migrations,  government, 
etc.  — Physiological  effects  of  different  climates.  —  Medical  Climatology. 
—  Acclimatization.  —  Geological,  historical,  and  periodic  changes  of 
climate. 

The  text-book  is  the  English  translation  of  Vol.  I  of  Hann's  Climaiololy, 

The  library  and  written  work  involves  the  special  investigation  by  each 
student  of  some  subject  in  connection  with  the  course,  and  the  preparation 
of  a  thesis. 


210 

Geology  20.  —  Phy8iopraphy  (advanced  course). — Conferences, 
reports,  and  theses.     Professor  Davis. 

This  course  is  open  to  those  who  have  passed  satisfactorily  in  Geology 
A  and  6  or  7 ;  ability  to  read  German  and  French  and  a  general  nnder- 
standing  of  Geology  are  desirable. 

This  course  is  designed  to  give  opportunity  for  study  supplementary  to 
the  more  elementary  courses  in  Physiography ;  it  will  consist  of  investi- 
gation of  certain  topics  selected  by  the  students  with  the  advice  of  the 
instructor.  Written  reports  on  work  accomplished  are  made  by  each 
student.  Attendance  on  the  Geological  Conference  is  expected  of  students 
taking  this  course. 

Geol<m>v  21.  —  Minino:  (Jeology  (advanced  course). — Conferences, 
reports,  and  theses.     Professor  Smith. 

Geology  10  and  Mineralogy  12  are  required  in  preparation  for  this  course. 

It  is  designed  to  supplement  the  work  of  Course  10,  by  giving  advanced 
students  an  opportunity  to  follow  out  more  thoroughly  special  topics  in 
connection  with  the  geology  of  ore-deposits. 

Geology  22.  —  Advanced  Geological  Field  Work Areal  Geology 

in  the  vicinity  of  Boston. — Library  work,  conferences,  and 
theses.     Dr.  Ja(t<jak,  assisted  by  Mr.  La  Forge. 

Geology  22  is  a  courRc  of  research,  open  to  those  only  who  have  attained 
a  satisfactory  grade  in  Geology  8  or  10,  and  who  have  studied  mineralogy. 
Summer  work  in  Mining  12  and  Mineralogy  12  are  recommended. 

This  course  affords  systematic  training  in  methods  and  practice  of 
geological  surveying  in  the  field,  and  in  the  preparation  of  geological 
maps  and  reports.  During  the  fall  and  spring  one  full  day*s  work  each 
week  in  the  field  is  required,  under  the  immediate  supervision  of  the 
instructor.  Each  student  is  assigned  a  definite  problem  or  area,  and  ia 
required  to  present  his  results  for  discussion  at  the  regular  meetings  of 
the  course.  A  few  introductory  lectures  are  given,  describing  the  region, 
the  principal  rock  types,  methods  of  note-taking,  use  of  field  instruments 
and  specimen-collecting.  During  the  winter  the  work  consists  of  map- 
making,  drawing,  experimental  or  library  research,  or  field  work  upon 
special  problems.  Winter  lectures  treat  of  the  correlation  of  the  region 
n))out  Boston  with  adjacent  areas  in  New  England,  the  structural,  litho> 
logical  and  palaentological  problems  that  are  here  open  to  investigation, 
and  their  bearing  upon  the  field  work  of  the  course. 

At  the  close  of  each  field  season,  a  carefully  compiled  written  report, 
with  maps,  drawings,  and  sections,  presented  in  a  prescribed  form,  is 
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accepted  as  the  student's  record.    These  theses  are  filed,  with  a  view  to 
the  eventual  publication  of  a  Geological  map  of  the  Boston  area. 

.Students  in  Geology  22  are  expected  to  attend  tlie  Geological  Confer- 
ences and  to  make  occasional  reports  of  work  in  progress. 

Geology  23.  —  Geological  Investigation  in  the  Field  and  Labora- 
tory, under  the  supervision  of  Professors  Shaler,  Davis, 
Wolff,  Smyth,  Asst.  Professor  J.  B.  Woodworth,  and 
Dr.  Jaggar. 

This  course  provides  more  advanced  work  in  the  subjects  of  Geology  22, 
10,  11,  16,  and  17,  and  may  be  taken  by  students  who  have  passed  in  any 
one  of  those  courses.  It  is  intended  that  the  work  should  lead  to  results 
worthy  of  publication. 

The  following  special  topics  will,  among  others,  be  offered  for  study 
during  the  winter  of  1902-03  :  — 

Seashore  Phenomena.  Auriferous  Gravels.  Inundated  and  Arid  Lands. 
Professor  Shaler. 

Glacial  Sand-Plains.     Professor  Davis. 

Special  Problems  in  Economic  Geology.     Professor  Smtth. 

The  study  and  mapping  of  some  area  of  glacial  drift  or  bed-rock  in 
southeastern  New  England. 

A  study  of  the  rock  joints  in  the  Boston  area.  Asst.  Professor  J.  B. 
Woodworth. 

Experimental  Geology,  for  students  who  desire  to  extend  the  instruc- 
tion of  Courses  9,  22,  and  17  into  original  investigation  of  structural  or 
dynamical  topics.     Dr.  Jaggar. 

Attendance  at  the  Geological  Conference  is  expected  of  students  taking 
this  course. 

Geology  24.  —  Advanced  Palaeontology'.  —  Laboratory  work  and 
theses.     Professor  Shaler  and  Asst.  Professor  Jackson. 

This  course  is  open  to  those  on]y  who  have  studied  Palaeontology  and 
Zoology. 

Each  student  will  undertake  a  careful  study  of  some  group  of  fossil 
organisms  or  problem  connected  therewith.  He  will  be  expected  to  pre- 
sent the  result  of  his  studies  in  a  thesis. 

Geology  26.  —  Climatology  of  tbe  United  States.  —  Lectures, 
library'  work,  and  reports.     Asst.  Professor  Ward. 

Geology  25  is  open  to  those  only  who  have  obtained  a  satisfactory  grade 
in  Geology  B,  and  to  students  in  the  Graduate  School  having  equivalent 
preparation.     It  may  be  taken  in  the  same  year  with  Geology  19,  or  inde- 
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pendentlj  of  that  course.    It  is  recommended  to  those  who  intend  to  study 
medicine. 

In  this  course  are  considered :  The  controls  of  the  climates  of  the  United 
States  :  —  The  annuah  seasonal  and  monthly  distribution  of  temperature, 
pressure,  winds,  rainfall,  cloudiness,  and  humidity :  —  The  probability  of 
rainy  days :  —  The  climates  of  special  areas,  as,  f .  ^.,  the  Plains ;  the  Pacific 
Coast;  New  England;  Colorado,  etc. — The  relations  of  the  climates  of 
the  United  States  to  health,  habitability,  occupations  and  soil  products. — 
Irrigation :  its  present  status,  possible  future,  and  dependence  upon  the 
annual  rainfall  or  snowfall. 

[Geology  27 .  —  l*re-Cambrian  Geology  of  North  America :  with 
especial  reference  to  the  stratigraphy  and  economics  of  the 
rocks  in  the  original  I^urentian  area  and  the  region  of  the 
(treat  Lakes.     Professor  Smyth.] 

Omitted  in  1902-^3. 

Geology  8  and  Mineralogy  2  are  required  in  preparation  for  Geology 
27,  and  Mineralogy  12  is  recommended. 

The  object  of  this  course  is  to  give  a  systematic  account  of  the  present 
state  of  knowledge  of  the  pre-Cambrian  rocks  of  the  North  American 
continent.  The  principal  subjects  dealt  with  in  the  lectures  are  the  litho- 
logical  character  of  these  rocks  and  their  stratigraphical  relations,  so  far 
as  these  have  been  determined,  in  the  various  regions  in  which  they  have 
been  described;  the  historical  developments  of  opinion  regarding  their 
division  into  groups ;  and  the  time  relations  of  these  groups  in  separated 
areas. 

Especial  attention  is  devoted  to  the  region  of  the  Great  Lakes,  where, 
owing  to  relative  simplicity  of  structure  and  a  generally  moderate  degree 
of  metamorphism,  more  definite  progress  towards  a  final  solution  of  the 
problems  of  classification  has  been  made  than  in  any  other  area.  During 
the  course,  the  subjects  of  metamorphism,  the  development  of  secondary 
rock  structures,  and  the  principles  of  correlation  applicable  to  non- 
fossiliferous  formations,  are  considered  in  detail. 

SUMMER  COURSES  IN  GEOLOGY  AND  GEOGRAPHY. 

A  full  account  of  the  Summer  Courses  is  published  in  a  special  pamphlet 
which  may  be  had  on  application  to  the  Secretary  of  the  Lawrence  Scien- 
tific School. 
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MINBRAL06Y  AND  PETROGRAPHY. 

Mineralogy  2.  —  Mineralogy  (including  Crystallography,  Physical 
and  Chemical  Mineralogy,  and  Descriptive  Mineralogy). 
Asst.  Professor  Palache,  assisted  by  Mr. . 

Open  to  those  only  who  take  or  have  taken  Chemistry  1.  Students  pro- 
posing to  study  Petrography  are  advised  to  take  Course  8  with  Course  2. 

Text'book :  Dana's  Text-book  of  Mineralogy. 

The  lectures  are  given  at  the  hours  mentioned  above.  The  amount  of 
laboratory  work  necessary  for  the  average  student  will  be  about  five 
hours  a  week.  The  lectures  first  take  up  Crystallography,  while  the 
laboratory  work  is  upon  the  collection  of  crystal  models  and  natural  crys- 
tals. An  outline  of  Physical  and  Optical  Mineralogy  is  briefly  presented 
by  lectures  and  demonstrations  with  the  polariscope.  The  larger  part  of 
the  lectures  and  laboratory  work  is,  however,  devoted  to  systematic 
Descriptive  and  Determinative  Mineralogy,  which  includes  the  chemical 
relations  of  the  various  species.  The  lectures  are  illustrated  by  speci- 
mens from  the  several  collections,  while  in  the  laboratory  students  are 
taught  the  various  blow-pipe  and  other  chemical  tests,  which  they  apply 
themselves  on  known  and  undetermined  material.  They  follow  the 
lectures  with  the  minerals  in  the  collection,  and  are  then  given  drawers 
of  unknown  minerals  to  determine. 

A  student  who  has  passed  this  course  should  have  a  knowledge  of 
Mineralogy  sufficient  for  all  general  purposes ;  he  should  be  able  to  iden- 
tify all  but  the  rarer  mineral  species.  If  he  wishes  to  pursue  the  subject 
further,  he  should  take  up  special  lines  of  study.  The  course  is  essential 
for  all  who  wish  to  go  on  in  Mineralogy  or  Geology,  and  is  recommended 
to  all  those  who  intend  to  be  chemists.  It  affords  training  in  observation 
and  inductive  reasoning  for  all  engaged  in  the  natural  sciences.  On  this 
account  it  is  also  fitted  to  form  part  of  a  general  education. 

J^liNEKALOOY  3.  —  Building  Stones.     Professor  Wolff. 

A  course  of  lectures,  with  laboratory  work  and  a  thesis,  intended  for 
architects  and  for  those  who  specialize  in  Economic  Geology.  It  cannot 
be  counted  towards  the  degree  of  A.B. 

The  lectures  describe  in  an  elementary  way  the  mineral  constitu- 
ents and  geological  occurrence  of  the  principal  building  stones.  The 
description  and  classification  of  the  building  stones  of  the  United  States, 
quarry  regions  and  methods  of  quarrying,  use  in  cities,  defects  and  action 
of  the  weather,  methods  of  examination  and  testing  are  then  treated. 
The  laboratory  work  consists  in  the  study  of  specimens  of  building  stones 
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and  other  illustntions  of  topics  treated  in  the  lectures,  while  the  thesis  em- 
bodies a  practical  study  of  some  problem  in  building  stones  or  quarrying, 
done  in  the  second  half-year  and  handed  in  by  June  1st. 

Mineralogy  7.  —  Crystallography.  —  Practical  exercises  in  the 
measurement,  discussion,  and  drawing  of  crystals,  with 
occasional  lectures.     Asst.  Professor  Palaohe. 

This  course  is  open  to  those  only  who  take  or  have  taken  Course  2. 

The  work  will  consist  of  the  measurement  of  crystals  of  the  rarious 
systems  on  the  reflecting  goniometer,  discussion  of  the  results,  and  calcu- 
lation and  drawing  of  the  forms,  with  occasional  lectures  on  the  use  of 
the  instruments  and  on  methods  of  calculation  and  projection. 

Mineralogy  8.  —  Physical  Crystallography,  mainly  Optical  Min. 
eralog}'  and  its  applications.  —  I^icctures  and  laboratory  work- 
Professor  Wolff  and  Ass  I.  Professor  Palache. 

This  course  is  open  to  those  only  who  take  or  have  taken  Mineralogy  2. 
Course  7  is  especially  useibl  to  chemists,  and  Course  8  to  petrographers ; 
while  both  courses  are  essential  to  those  who  wish  to  go  farther  in 
Mineralogy. 

The  lectures  will  deal  mainly  with  crystal  optics,  with  some  attention 
to  other  topics  in  Physical  Crystallography.  The  later  lectures  will  be 
devoted  to  the  applications  of  Optical  Mineralogy  in  the  study  of  minerals 
in  Mineralogy  and  Petrography.  The  lectures  will  be  illustrate<l  by  the 
polariscope  and  other  demonstrations.  The  laboratory  work  will  consist 
in  the  detennination  of  the  indices  of  refraction  and  other  optical  con- 
stants of  minerals  of  the  several  systems,  partly  by  means  of  preparations 
which  the  students  will  make  themselves,  and  in  a  certain  amount  of 
practical  study  of  the  other  subjects  in  Physical  Crystallography  which  are 
covered  by  the  lectures.  The  laboratory  work  of  Courses  7  and  8  is 
carried  on  in  the  advanced  mineralogical  laboratory. 

Mineralogy  12.  —  Petrography,  —  Lectures,  laboratory  work,  and 
theses.     Professor  Wolff,  assisted  by  Mr. . 

Course  12  is  open  to  those  only  who  have  taken  Greology  4  and  5,  or 
Geology  8  1,  and  Mineralogy  2.     Course  8  is  also  recommended. 

The  lectures  treat  of  the  structure,  composition,  classification,  origin, 
geographical  distribution,  and  geological  occurrence  of  the  various  fam- 
ilies of  rocks  and  of  the  problems  of  Lithological  Geology.  The  micro- 
scopical characters  of  the  rock-forming  minerals  and  the  various  methods 
of  petrographieal  investigation  in  the  field  and  laboratory  are  included  in 
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the  course.  The  work  in  the  petrographical  laboratory  supplements  the 
lectures  and  enables  students  to  become  familiar  with  rocks  and  with 
practical  methods  of  investigation,  and  their  application  to  Geology. 

Mineralogy   20.  —  Mineralogical  and    Petrographical    Research. 
Professor  Wolff  and  Asst.  Professor  Palache. 

Every  facility  will  be  given  to  students  fitted  for  research  in  Mineralogy 
who  wish  to  pursue  the  subject.  A  collection  of  minerals  for  scientific 
use  is  now  in  process  of  formation  and  will  be  extended  in  special  lines 
aa  the  need  arises.  Students  taking  mineralogical  research  should  have 
IMMsed  in  Mineralogy  2,  7,  8,  and  12,  Chemistry  1,  3,  4,  9,  and  Geology  4 
and  5.  This  course  should  not  be  taken  unless  the  student  is  able  to  devote 
at  least  half  of  his  time  to  it ;  to  get  the  full  advantage  of  it  he  should 
devote  all  his  time  to  it.  The  work  will  consist  in  establishing  new 
mineral  species  or  the  revision  of  old  ones ;  in  the  study  of  the  relation 
of  the  physical  properties  to  chemical  composition,  or  in  the  critical 
examination  of  some  of  the  fuller  suites  of  species  contained  in  the 
collections. 

Corresponding  facilities  for  petrographical  research  are  ofi*ered  to  stu- 
dents with  a  knowledge  of  general  petrography  such  as  is  obtained  from 
Course  12,  in  connection  with  the  extensive  laboratory  and  library  re- 
sources of  the  Department  and  the  varied  field-problems  of  the  region. 
The  work  is  preferably  based  on  material  which  the  student  has  collected 
in  the  field  in  connection  with  the  determination  of  field  relations,  utilizing 
the  winter  months  for  lithological  study. 


mNING  AND  MBTALLURGT. 

Mining  1.  —  Mining.  —  Prospecting  and  Exploring ;  Sampling  And 
the  principles  of  Exploitation.  —  Lectures,  reading,  and  ex- 
cursions. Professor  H.  L.  Smyth,  assisted  by  Mr.  D.  A. 
Lton. 

Geology  4  and  5  and  Mineralogy  2  are  required  in  preparation  for  this 
course. 

This  course  deals  mainly  with  the  practical  methods  of  geology,  which 
have  for  their  object  the  discovery  of  mineral  deposits,  and  the  approxi- 
mate determination  of  their  extent  and  value.  Especial  attention  is 
devoted  to  magnetic  surveys  with  the  dial-compass,  dip-needle,  and 
magnetometer,  and  their  application  to  certain  fields  in  the  Eastern  States 
and  the  Lake  Superior  region.  Other  subjects  treated  are  diamond-  and 
chnm-Klrilling  and  test- pitting ;  the  principles  and  methods  of  sampling ; 
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faulting  in  mineral  (lep08iU;    and,  in  outline,  the  principal  methods  of 
opening  up  and  working  bodiea  of  ore. 

Tlie  in8truction  ia  given  by  lectures,  illustrated  with  mapa,  photographa, 
and  specimens.  During  the  term,  an  excursion  will  be  made  to  localities 
in  New  England  and  New  York,  chiefly  for  the  purpose  of  practice  in  the 
use  of  the  magnetic  instruments. 

METAU.UK<iY  2. —  Metallurgy.  —  Metallurgy  of  iron  and  steel. — 
Lectures,  laboratory  work,  reading,  and  excursions.  Asst. 
I*rofessor  Satveuk,  assisted  by  Mr.  Boynton. 

Metallurgy  9  is  required  in  preparation  for  this  course. 

This  course  will  include  a  description  of  the  methods  ased  for  the  pro- 
duction of  cast  iron,  wrought  iron  and  steel.  The  mechanical  appliances 
will  be  described  briefly  and  properly  illustrated,  while  special  effort  will 
be  made  to  convey  a  clear  understanding  of  the  chemical  and  physical 
phenomena  upon  which  the  art  of  the  production  of  iron  and  steel  is  based. 

The  further  treatment  to  which  the  metals  are  subjected  in  the  prodne- 
tion  of  the  most  important  finished  articles  will  be  considered. 

The  properties  of  cast  iron,  wrought  iron,  and  steel  which  hare  an 
industrial  interest  will  be  carefully  studied,  as  well  as  the  influence  upon 
these  properties  of  the  composition  and  the  treatment. 

The  complex  question  of  tlie  rational  treatment  of  steel  in  the  manufac- 
ture of  finished  products  will  receive  special  attention. 

The  constitution  of  iron  and  steel  as  revealed  by  the  microscope  will  be ' 
studied. 

It  is  expected  that  beginning  with  1902-03  this  course  will  include  lab- 
oratory work  in  annealing,  hardening,  and  tempering  various  grades  of 
steel  and  the  study  of  the  changes  of  properties  brought  about  by  these 
treatments  as  ascertained  by  physical  test«;  the  determination  of  the 
thermal  critical  points  of  iron  and  steel ;  the  case  hardening  of  steel ;  the 
malleablizing  of  cast  iron,  etc. 

Metallurgy  3.  —  Metallurgj-.  —  The  metallurgy  of  copper,  nickel, 
lead,  zinc,  and  the  minor  metals.  —  Lectures,  laborator}' 
work,  reading,  and  excursions.     Professor  H.  L.  Smyth. 

Metallurgy'  9  is  requireii  in  preparation  for  this  course. 

Under  lead  will  be  included  a  discussion  of  the  choice  and  preparation 
of  materials,  smelting  by  various  methods,  and  the  desilverization  and 
refining  of  products.  Under  copper  will  be  included  a  description  of 
plants,  and  a  discussion  of  the  mechanical  and  chemical  problems  in- 
volved  inthe  treatment  of  ores,  and  in  the  smelting  and  refining  of  products. 
The  discussion  of  nickel  will  follow  similar  lines. 
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The  metallurgy  of  zinc  will  inclnde  a  description  of  the  methods  of 
producing  spelter  and  zinc>white,  and  a  discussion  of  the  phenomena 
accompanying  the  processes. 

As  much  time  as  can  be  spared  from  the  more  important  metals,  will  be 
devoted  to  the  metallurgy  of  the  minor  metals. 

Metajllurgy  4.  —  Ore  Dressing,  Concentration,  and  Milling.  — 
Wet  methods  of  ore-treatment.  —  Lectares  and  laboratory 
work.     Mr.  Raymer,  assisted  by  Mr.  Henderson. 

Metallurgy  10,  Engineering  Ic  and  Mineralogy  2,  or  their  equivalents, 
are  required  in  preparation  for  this  course. 

The  lectures  will  describe  the  principles  of  the  dressing  and  concentra- 
tion of  lead,  zinc,  and  iron  ores ;  of  the  stamp  milling,  amalgamation  and 
leaching  of  gold  and  silver  ores,  and  the  designing  and  erection  of  plants 
for  such  work. 

The  laboratory  work  will  enable  the  student  to  become  familiar  with 
the  use  of  the  modern  machines  for  ore  dressing,  concentration  and 
amalgamation,  including  crushers,  rolls,  stamps,  screens,  jigs,  vanners, 
slime  tables,  and  buddies ;  and  with  their  adaptability  to  given  ores. 

Mining  6.  —  Mining.  —  Metal  and  Coal  Mining.  —  Exploitation.  — 
Lectures,  reading,  and  reports.     Professor  H.  L.  Smyth. 

Engineering  5a  and  Mining  1  are  required  in  preparation  for  this 
course. 

This  course  is  designed  to  g^ve  a  systematic  account  of  the  operations 
incident  to  the  development  and  working  of  coal-seams,  and  ore-bodies 
of  various  forms,  sizes,  attitudes  and  physical  characters  under  different 
conditions.  The  subjects  treated  are  surface- excavation,  hydraulic  and 
open-pit  mining,  tunnelling,  shaft-sinking,  hand-  and  power-drilling,  ex- 
plosives, systems  of  mining,  tramming  and  underground-haulage,  hoisting, 
surface-handling,  drainage,  and  ventilation. 

The  instruction  is  given  by  lectures  supplemented  by  required  reading 
in  various  text-books  and  in  professional  literature.  The  lectures  are 
illustrated  with  maps  and  photographs.  During  the  term  short  excursions 
will  be  made  to  mines  in  New  England  and  the  neighboring  States. 

Metallurgy  6.  —  Metallurgical  ( -hemistrv.  —  The  analysis  of  ores 
and  metals  (chiefly  laboratory  work).  Mr.  C.  H.  White, 
assisted  br  Mr.  Shapleigh. 

Chemistry  3  is  required  in  preparation  for  this  course. 
This  course  deals  with  the  quantitative  determination,  by  wet  methods, 
of  the  more  common  metallic  elements  and  their  associated  impurities  ai 
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tbey  occur  in  ores.  It  consiata  of  the  putial  analysis  of  limestone ;  the 
gravimetric  estimation  of  the  common  elements  in  iron-ores :  the  rolu- 
metric  determination  of  phosphorus,  iffon,  manganese,  zinc,  and  copper  in 
ores ;  and  the  determination  of  copper  by  electrolysis. 

The  work  in  this  course  requires  of  the  average  student  about  twelve 
hours  a  week.  Three  of  these  hours  are  at  the  times  stated  in  the 
**  Elective  pamphlet;'*  the  others,  when  most  convenient  to  the  student. 

Metallurgy  7. — Metallnrgical  Chemistry  (advanced  ooarse). — 
The  analysis  of  metals,  fuels,  slags,  and. refractory  materials 
(chiefly  laboratory  work).  Mr.  C.  H.  WnriE,  assisted  by 
Mr.  Shapleigh. 

Metallurgy  6  or  Chemistry  4  is  required  in  preparation  for  this  course. 

The  laboratory  work  in  this  course  consists  of  practice  in  the  analytical 
methods  used  in  metallurgical  establishments.  The  processes  adapted  to 
steel- works  laboratories  receive  special  attention ;  but  the  laboratory  work 
may  be  varied,  within  certain  limits,  according  to  the  needs  of  each  student. 
The  time  required  for  the  laboratory  work  is  about  nine  hours  a  week. 

The  lectures  come  once  a  week  and  include  the  consideration  of  the 
theory  of  the  methods  and  of  their  applicability  to  the  needs  of  the 
metallurgical  analyst. 

The  following  subjects  are  taken  up :  the  complete  analysis  of  ores, 
metallurgical  products,  fuels,  fluxes,  and  refractory  materials. 

Metallurgy  9. — General  Metallurgy.  Lectures  and  Reading. 
Asst.  Profassor  Sauveur. 

Chemistry  1  is  required  in  preparation  for  this  Course. 

The  aim  of  this  course  is  to  impart  to  the  student  a  general  knowledge 
of  metallurgy,  of  the  materials  used  in  metallurgical  operations  and  of  the 
resulting  products,  as  well  of  the  chemical  and  physical  principles  upon 
which  the  art  of  metallurgy  is  based.  It  constitutes  and  introduction  to 
Metallurgy  2  and  3,  and  will  prepare  the  student  for  these  courses  so  that 
he  will  be  able  to  follow  them  more  intelligently  and  with  greater  profit. 

The  course  will  include  a  description  of  the  materials  (fuels,  refractory 
materials,  etc.),  and  of  the  appliances  (furnaces,  crucibles,  etc.)  used  in 
metallurgical  operations ;  and  of  the  products  resulting  from  these  opera- 
tions (metallic  products,  slags,  and  gases). 

The  metalhirgical  processes  will  be  classified  and  the  most  important 
will  be  briefly  described. 

The  constitution  and  physical  properties  of  industrial  metals  and  alloys 
will  be  considered,  as  well  as  the  influence  of  impurities  and  of  treatment 
upon  these  properties. 
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MiNiNO  10.  —  Fire- Assaying  (chiefly  laboratory  work).  Mr. 
Raymer,  assisted  by  Mr.  Henderson. 

Mineralogy  2  is  required  in  preparation  for  this  coarse. 

The  work  of  this  course  is  mainly  in  the  laboratory,  and  requires  of  the 
student  eight  to  ten  hours  a  week. 

The  following  subjects  are  treated :  The  scorification  assay  of  gold  and 
silver  ores,  including  cupelling,  inquarting,  parting  and  weighing;  the 
crucible  assay  of  gold  and  silver  ores,  including  the  determination  of 
fluxes ;  the  corrected  assay  of  rich  ores  and  precipitated  sulphides ;  the 
amalgamation  assay  of  free-milling  ores ;  the  combination  assay  of  mattes, 
speisses,  etc. ;  the  assay  of  lead-ores  and  lead  bullion ;  the  assay  of  gold 
bullion. 

Mining  11.  —  Mining  Plant. — Hoists,  pumps,  drills,  compressors, 
and  haulage-equipment. — Lectures,  reading,  and  reports. 
Mr.  Rather. 

Metallurgy  5  is  required  in  preparation  for  this  course. 

The  lectures  will  describe  the  designing  and  erection  of  power  plants 
for  mines;  methods  of  transportation  underground  and  on  the  surface; 
ventilation,  natural  and  forced ;  hoisting  and  pumping ;  the  generation  of 
steam  and  its  use  in  mining ;  the  compression  of  air  and  its  use  in  mining ; 
the  use  of  electricity  in  mining. 

Mining  12.  —  Mining.  —  The  Study  of  Mining  Operations. — Field 
work  and  a  report.     Mr.  Raymer. 

Metallurgy  1  is  required  as  a  preparation  for  this  course. 

This  course  begins  in  some  mining  region  shortly  after  the  end  of  the 
final  examination  period.  The  student  under  the  guidance  of  the  instruc- 
tor spends  eight  to  ten  hours  a  day  in  the  study  of  the  actual  working  of 
mines,  on  the  surface  and  underground.  Attention  is  specially  directed 
to  the  plant  and  its  arrangement,  and  to  the  various  departments  of 
underground  work.  After  the  detailed  study  of  one  or  more  mines  has 
been  completed,  other  nunes  and  districts  are  visited  and  variations  in 
practice  compared.  The  student  is  required  to  take  full  notes  each  day, 
and  to  hand  in  a  written  report,  with  his  note-book,  at  the  end  of  the 
summer  vacation. 

In  the  summer  of  1899  the  class  worked  in  the  iron  mines  of  Minnesota, 
and  In  the  copper  mines  of  Keweenaw  Point,  Michigan.  In  1900  it  visited 
the  anthracite  region  of  Pennsylvania,  and  the  iron  mines  of  the  Adiron- 
dacks.  In  1901  the  fields  selected  for  study  were  the  Marquette  and 
Menominee  ranges,  and  the  copper  mines  of  the  upper  peninsula  of 
Michigan.  In  1902  the  field  chosen  was  the  principal  raining  regions  of 
Colorado  and  Utah. 
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METAixrRGT   14.     Metallography.  —  Lectures,   laboratory  work 
and   reading.      A.vst.  Profe:<sor  Sauveur,  assisted  bj  Mr. 

Metallurgy  2  is  required  in  preparation  for  this  course. 

The  lectures  of  this  course  include  a  description  of  the  operation* 
required  to  make  the  structure  of  metals  apparent  under  the  microscope, 
and  of  the  examination  and  photographing  of  the  revealed  stmctnre. 
The  microstructure  of  industrial  metals  and  alloy  will  be  fully  described 
and  illustrated,  and  the  influence  of  chemical  composition  and  treatment 
(both  thermal  and  mechanical)  upon  the  structure  carefully  considered, 
as  well  as  the  close  relation  existing  between  the  structure  and  the  physical 
properties. 

The  modem  theory  of  metallic  alloys,  based  in  part  upon  their  micro- 
structure,  will  receire  proper  attention. 

A  practical  knowledge  of  the  technology  of  the  subject  will  be  imparted 
to  the  student  by  a  series  of  laboratory  experiments.  Samples  of  the 
most  important  industrial  metals  and  alloys  will  be  polished,  etched  and 
otherwise  prepared  for  microscopical  examination  and  the  resulting  struc- 
tures photographed.  The  influence  of  chemical  composition  and  treatment 
upon  the  structure  and  the  relation  between  the  structure  and  the  physical 
properties  will  be  ascertained  by  properly  selected  experiments,  which 
will  include  the  use  of  the  Le  Chatelier  thermo-electric  pyrometer,  the 
determination  of  the  thermal  critical  points  of  iron  and  steel,  etc. 

The  student  should  acquire  in  this  course  a  good  working  knowledge  of 
metallographic  methods  and  manipulations. 

Metallurgy  20.  —  Metallography  and   the   physics   of    Metals. 
Asst.  Professor  Sauveur. 

A  few  lines  of  investigation,  that  may  be  followed  by  properly  qualified 
students,  are  suggested  below  : 

I.  Relations  between  the  structure  of  a  certain  metal  or  alloy  and  its 
physical  properties. 

II.  Influence  of  the  treatment  (thermal  and  mechanical)  upon  the 
structure  and  properties  of  a  certain  metal  or  alloy. 

III.  Influence  of  impurities  upon  the  structure  and  properties  of  a 
certain  metal  or  alloy. 

IV.  Influence  of  varying  proportions  of  the  constituents  of  a  metallic 
alloy  upon  its  structure  and  properties. 

V.  Influence  of  the  composition  and  treatment  upon  the  position  of  the 
critical  points  of  steel. 

VI.  Determination  of  the  critical  points  of  special  steels  which  hare 
not  so  far  been  determined. 
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VII.  Preparation  of  a  new  special  ateel  and  inTestigation  of  its 
properties. 

VIII.  Preparation  of  a  new  metallic  alloy  and  investigation  of  its 
properties. 

IX.  Investigation  concerning  the  effect  of  composition  and  treatment 
opon  the  magnetic  properties  of  steel. 

X.  Determination  of  the  curre  of  fusibility  of  alloys  of  unknown 
constitution. 

GEOLOGICAL  CONFBSEHCE. 

The  instructors  of  the  above-described  courses  meet  their  more  advanced 
students  in  the  Greological  Laboratory  at  8  on  Tuesday  evenings,  for  the 
presentation  of  reports  on  investigations,  and  for  informal  comment  and 
discussion.  At  each  meeting  there  will  be  one  or  more  leading  papers 
on  subjects  announced  in  the  weekly  Calender,  and  discussion  will  be 
directed  chiefly  to  the  subjects  thus  presented.  There  will  be  also  brief 
statements  of  work  in  progress  by  instructors  and  students,  and  comments 
on  new  publications  and  other  matters  of  interest. 


HYGISNE. 

Hygiene  1.  —  Elementary  Anatomy  and  Physiology.  —  Personal 
Hygiene.  —  Emergencies.  I)rs.  Darling,  Provandie,  and 
Bacon. 

This  is  an  introductory  course  intended  to  give  the  general  knowledge 
of  Human  Anatomy,  Physiology  and  Hygiene  which  should  be  possessed 
by  every  student ;  it  is  adapted  not  only  for  those  who  intend  to  study 
Medicine  or  Physical  Training,  but  also  for  those  who  wish  to  obtain 
general  information  on  the  subject. 

Hygiene  4.  —  Anthropomentry.  —  Measurements  and  Tests  of  the 
Body.  —  Effects  of  Age,  Nurture,  and  Physical  Training.  — 
Lectures  and  Practical  Jixercises.     Dr.  D.  A.  Sargent. 

Courses  4  and  5  must  be  preceded  by  Course  1  or  its  equivalent. 

Systematic  training  is  given  in  making  measurements  and  tests  of 
individuals  for  the  purpose  of  determining  their  strength  and  deficiencies. 
Practice  is  also  g^ven  in  classifying  measurements,  forming  typical  groups 
and  determining  the  relations  of  the  individual  to  the  group  type.  This 
course  must  be  preceded  by  the  course  in  Hygiene  1,  or  its  equivalent. 
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HrciEyE  5.— 'Applied  Anatomy  and  Animal  Mechanics.  —  Acdon 
of  the  MiLsoles  in  different  Exercises.  — Demonstrations,  Re- 
citations, and  lYactical  Exercises.     Dr.  D.  A.  Sabgestt. 

A  study  U  made  of  the  effects  of  Tarious  exercises  upon  the  human 
or^nism,  the  physical  characteristics  of  distinguished  athletes,  and  the 
mechanical  principles  underlying  the  ability  to  perform  great  feats  of 
strength,  skill,  endurance,  etc. 

This  course  must  be  preceded  by  the  course  in  Hygiene  1,  or  ita 
equivalent. 

SUmiER  COURSES  OF  INSTRUCTIOH. 

Among  the  courses  of  instruction  to  be  offered  by  Harrard  UniTenrity 
in  the  summer  of  1902,  there  will  be  several  that  can  be  counted,  under 
the  regulations  of  the  Faculty  of  Arts  and  Sciences,  towards  the  degree 
of  S.B. 

For  the  pamphlet  describing  the  Summer  School  Courses  apply  to 
J.  L.  Love,  16  University  Hall,  Cambridge,  Mass. 

PUBLICATIONS. 

Some  Departments  of  study  issue  periodicals  or  yearly  volumes,  em- 
bodying the  work  of  instructors  and  students  at  the  University.  Other 
Departments  make  regular  contributions,  under  an  official  heading,  to  the 
proceedings  of  certain  learned  societies  or  to  journals  of  literature  and 
science,  existing  outside  of  the  University.  The  publications  of  the  first 
class  and  those  of  the  second  which  are  also  issued  directly  by  the  Depart- 
ments are  the  following ;  including  a  few  which,  although  connected  with 
studies  cultivated  by  the  Faculty  of  Arts  and  Sciences,  are  independent 
of  that  Faculty  :  — 

Harvard  Oriental  Series  (Indo-Iranian  Department) :  Vols.  I-IV 
issued.     Vol.  V  in  press. 

Harvard  Studies  in  Classical  Philology  (yearly) :  Vols,  I-XII 
issued.     Vol.  XIII  in  preparation. 

Studies  and  Notes  in  Philology  and  Literature  (Modem  Language 
Departments)  :  yearly.     Vols.  I-VII  issued. 

Harvard  Historical  Studies  :  published  under  the  direction  of  the 
Department  of  History  and  Government,  from  the  income  of  the  Henry 
Warren  Torrey  Fund.     Vols.  I-VIII  issued. 

Quarterly  Journal  of  Economics  :  in  its  sixteenth  year. 
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Ankals  of  thb  Obsbrvatory  of  Harvard  College:  forty  yolumes 
issued. 

Ahnals  of  Mathematics,  New  Series,  issued  quarterly  under  the  man- 
agement of  the  Dirision  of  Mathematics :  in  its  third  year. 

Contributions  from  the  Crtptogamic  Laboratory  :  forty-seven  num- 
bers issued. 

PcBUCATiONS  of  THE  Museum  OF  Comparative  ZoCloot:  —  Bulletin, 
thirty-seven  volumes  issued ;  Memoirs,  twenty-four  volumes  issued. 

Contributions  from  the  ZodLOoicAL  Laboratory  :  one  hundred  and 
twenty-seven  numbers  issued.  (Some  of  the  contributions  are  also 
contained  in  the  Museum  Bulletin.) 

PVBLIGATIONS   OF  THE    PeaBODY   MuSEUM    OF   AMERICAN   ARCHAEOLOGY 

ANB  Ethnology:  —  Annual  Reports,  thirty-three  numbers  issued ; 
Papers,  se^en  numbers  issued ;  Memoirs,  six  numbers  issued. 

The  Harvard  Graduates*  Magazine,  issued  quarterly,  and  now  in  its 
tenth  year,  gives  a  record  of  the  current  life  and  work  of  the  Uni- 
versity, biographical  and  bibliographical  data  regarding  Graduates, 
besides  articles  on  other  matters  of  general  interest. 
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CLUBS. 

Important  work  is  done  by  stndentfl  in  Clubs  which  exist  in  more  or 
less  close  connection  with  the  severml  Departments  of  study,  and  meet 
frequently.  These  organisations,  concerning  which  detailed  information  is 
given  in  the  Departmental  Pamphlets  or  may  be  obtained  from  instructors* 
include  the  following :  — 

Sanskrit  Confebbnce  :  fortnightly  in  the  second  half-year. 

Classical  Club:  fortnightly. 

Modern  Language  Conference  :  fortnightly. 

Deutscher  Verein  :  fortnightly. 

Cercle  Francais  :  fortnightly. 

Philosophical  Conference  :  monthly. 

Harvard  Pedagogical  Club  :  fortnightly. 

Harvard  Memorial  Society. 

Harvard  Folk-Lore  Society. 

Harvard  Musical  Club:   fortnightly. 

Harvard  Physical  Club  :  twice  in  three  weeks. 

Harvard  Chemical  Club  :  fortnightly. 

BoYLSTON  Chemical  Society  :  fortnightly. 

Botanical  Conference  :  fortnightly. 

Botanical  Club  :  fortnightly. 

ZodLOGiCAL  Club  :  weekly. 

Harvard  Natural  History  Society:  bi-monthly. 

Harvard  Engineering  Society  :  monthly. 

To  these  are  to  be  added  the  Semitic  Conference,  the  Mathematical 
Conference,  the  Physical  Colloquium,  and  the  Geological  Conference  (see 
Announcement),  which  have  something  of  the  character  of  clubs. 

Besides  the  above  named  clubs,  existing  for  purposes  of  special  study 
and  discussion,  there  are  organized  in  the  University  many  societies 
having  religious,  ethical,  political,  literary,  musical,  and  social  objects. 
The  Graduates*  Club,  maintained  by  students  in  the  Graduate  School, 
may  be  especially  mentioned.    Its  circular  may  be  obtained  on  application. 


THE   rNIYEESITY   CHAPEL. 


BOARD  OF  PSKACHBRS. 

FmASCU  Gwmmmwoou  Fbabodt,  D.D.,  Plmmmtr  Pmftuor  of  CfkwigHmm 

Ltmajt  Abbott*  D.0.«  LL.D.  1       Morait. 

Fmabcis  Bbowh,  D.D.,  LL.D.  PrtadkerMioAe  UutTtrniy 

Geobob  Foot  MooBE,  A.M..  D.D.  V      for  tiu  yearl90l^. 

BMDioorr  Pbabodt,  IX.M.,  8.T.B. 

Paui.  Rbybbb  FBOTHnrGBAM,  A.M.,  S.T.B. 

There  have  ilio  terred  on  this  Boud  since  its  f onndBtion  in  1886 :  — 

Sdwabd  Etbbbtt  Hale,  D.D.  Samuel  McChobd  Cbothebs,  D.D. 

AixxAEDEB  McKeezie,  D.D.  SiMos  J.  McPhbbsos,  D.D. 

Thbodobe  C.  Williams,  S.T.B.  Jomr  H.  YiiicEirT,  D.D. 

Geoboe  a.  Gob]>ob,  D.D.  Samuel  D.  McCoxkell,  D.D. 

Phillifs  Bbooes,  D.D.  Philip  S.  Moxom,  D.D. 

William  Lawbeece,  D.D.  William  Wallace  Fenit,  S.T.B. 

Bbooee  Hebfobd,  D.D.  Geobge  Habris,  D.D. 

Heebt  Yah  Dtee,  D.D.  Gbobgb  Hodges,  D.D. 

Ltmae  Abbott,  D.D.  William  DeWitt  Hyde,  D.D. 
Chables  Cabboll  Eyebbtt,  D.D.  William  H.  P.  Faunce,  D.D. 

Washiegtoh  Gladdee,  D.D.  William  J.  Tuceer,  D.D. 

Leiohtoh  Pabes,  D.D.  Charles  Cuthbert  Hall,  D.D. 

J.  EsTLiE  Cabpeetbr,  A.M.  Robebt  MacDohald,  S.T.B. 

E.  WlHCHESTEB  DOHALD,    D.D. 

On  May  10,  1886,  a  Tote  was  passed  by  the  President  and  Fellows 
"That  five  preachers  to  the  UoiTersity  be  annually  appointed  by  the 
President  and  Fellows,  with  the  concurrence  of  the  Board  of  Overseers, 
who,  in  conjunction  with  the  Plummer  Professor  of  Christian  Morals, 
shall  arrange  and  conduct  the  religious  sendees  of  the  University."  The 
Board  of  Overseers  concurred  in  this  vote  on  May  12,  1836,  and  in  1892 
it  was  incorporated  in  the  Statutes  of  the  University. 

On  June  14,  1886,  on  the  unanimous  recommendation  of  the  Preachers 
and  the  Plummer  Professor,  the  President  and  Fellows  voted  *'  That  the 
statute  numbered  15,  concerning  religious  exercises,  be  amen<le<l  by  strik- 
ing out  the  clause,  '*  at  which  the  attendance  of  the  students  is  required  ** ; 
and  on  June  16  the  Board  of  Overseers  concurred  in  this  vote.  Attend- 
ance at  the  religious  services  of  the  University  was  thus,  by  the  advice  of 
those  who  conduct  these  services,  made  wholly  voluntary. 

The  services  in  the  University  Chapel  are  directed  by  the  Board  of 
Preachers  as  follows :   Each  conducts  daily  morning  prayers  for  about 
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three  weeks  in  each  )ialf-year,  and  each  preaches  on  four  Sunday  erea- 
ings.  The  Preacher  conducting  morning  prayers  is  in  attendance  every 
morning  during  his  term  of  duty  at  Wads  worth  House  1,  and  is  at  the 
immediate  service  of  any  student  who  may  desire  to  consult  him.  On 
Thursday  afternoons  from  No^'ember  till  May,  vesper  services  are  held 
in  the  University  Chapel.  These  services  are  brief,  largely  musical,  and 
with  an  address  from  one  of  tlie  Preachers.  Services  on  Sunday  evenings 
are  conducted  by  preachers  of  various  communions  by  invitation  of  the 
Board  of  Preachers.  The  following  invited  preachers,  in  addition  to 
the  regularly  appointed  Board,  conducted  services  during  the  year 
1900-01:  — 

Rev.  Pres.  W.  J.  Tdckbr,  D.D.,  of  Hanover,  N.  H. 

Rev.  Samuel  A.  Eliot,  D.D.,  of  Boston. 

Rt.  Rev.  W.  N.  McVicKAR,  D.D.,  of  Providence,  R.I. 

Rev.  Georuk  a.  Gordon,  D.D.,  of  Boston. 

Very  Rev.  W.  H.  Frrmantle,  D.D.,  Dean  of  Ripon,  England. 

Rev.  Prof.  George  H.  Palmer,  LL.D.,  of  Cambridge. 

Rev.  Prof.  Henry  Van  Dyke,  D.D.,  of  Princeton,  N.  J. 

Rev.  John  C.  Brooks,  of  Springfield. 

Rev.  Prof.  W.  W.  Fenn,  S.T.B.,  of  Cambridge. 

Rev.  S.  Parkes  Cadman,  D.D.,  of  New  York,  N.T. 

Rev.  Flotd  W.  Tom  kins,  of  Philadelphia,  Pa. 

Rev.  Alexander  Mackennal,  D.D.,  of  Bowdon,  England. 

Rev.  H.  p.  Dkwev,  of  Brooklyn,  N.Y. 

Rev.  H.  J.  HErsER,  of  Overbrook,  Pa. 

Rev.  Pres.  W.  DeW.  Hyde,  of  Brunswick,  Me. 

The  Preachers  are  glad  to  have  their  attention  called  to  any  cases  of 
special  need  where  they  may  be  useful,  or  to  any  better  methods  of 
serving  the  moral  and  religious  interests  of  the  University.  Greneral 
correspondence  for  the  current  academic  year  should  be  addressed  to  the 
Plummer  Professor,  though  any  Preacher  will  glaxlly  consider  such  ques- 
tions as  may  be  more  appropriately  addressed  to  him. 


The  Phillips  Brooks  House,  a  memorial  of  the  late  Bishop  of  Massa- 
chusetts, now  provides  a  well-equipped  building  for  the  accommodation 
and  work  of  the  Religious  Societies  of  the  University  and  for  the  en- 
couragement of  philanthropic  activity  on  the  part  of  students. 


In  addition  to  the  opportunities  for  worship  in  Appleton  Chapel,  seats 
are  provided  for  students,  at  the  expense  of  the  College,  in  the  churches 
of  the  difTerent  denominations  in  Cambridge.  St.  John's  Memorial  Chapel 
of  the  Episcopal  Theological  School  having  been  erected  for  the  especial 
accommodation  of  Harvard  students  is  free  to  them. 


THE   UNIVERSITY   LIBRARY. 


coimciL. 


CoARLBS  William  Eliot,  LL.D.,  Pretident 
IViLLiAM  CooLiDGK  Lanb,  A.B.,  L^fTorian. 
Charles    Eliot    Norton,    LL.D.,  Professor  of  the   ffistory  of  Art, 

Emeritus, 
Crawford  Howbll  Toy,  LL.D.,  Professor  of  Hebrew, 
William  Morris  Davis,  M.E.,  Professor  of  Otology, 
Frank  William  Taussig,  Ph.D.,  Professorof  PoliUcal  Economy. 
Morris  Hicky  Morgan,  LL.D.,  Professor  of  Classical  Philology, 
George  Lyman  Kittredgr,  A.B.,  Professor  of  English, 

COLLEGE  LIBRARY. 

William   Coolidoe  Lane,  A.B.,  Librarian,  and  Keeper  of  the   Uni^ 

versity  Records. 
William  Hopkins  Tillinghast,  A.B.,  Assistant  Ltbra/rian, 
Thomas  J  Kiernan,  A.M.,  Superintendent  of  Circulation. 
Alfred  Claghorn  Potter,  A.B.,  Ordering  Department, 
Frank  Carney,  Shelf  Department, 

Walter  Bbnjamin  Briggs,  Superintendent  of  Reading  Room, 
Thomas  Franklin  Currier,  A.B.,  Assistant  in  Catalogue  Department. 
Percy  Harrington  Tufts,  A.B.,  Assistant  in  Ordering  Department. 


Jambs  Atkins  Notes,  Ph.B.,  A.B.,  Editor  of  the  Quinquennial  Cata- 
logue. 
Malcolm  Storer,  M.D.,  Curator  of  Coins, 

The  College  Library  in  Gore  Hall  is  for  the  use  of  the  whole  University. 
All  students  who  have  given  bonds  may  take  out  books,  three  volufnos  at 
R  time,  and  may  keep  them  one  month.  Officers  of  the  University  have 
direct  access  to  the  shelves  in  all  parts  of  the  library,  and  students  engaged 
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in  adranced  work,  upon  recommendaftioii  by  their  initmctor*,  are  allowed 
acceM  to  thoae  parts  of  the  collection  with  which  they  are  occupied. 
All  ttndents  hare  the  direct  use  of  about  82,500  volumea  in  the  reading 
room  and  the  adjoining  rooma.  Of  these  SlOO  are  bonnd  periodicals,  4300, 
miscellaneoas  reference  books,  i€00,  goTemment  documents,  and  about 
10,500  are  books  withdrawn  from  time  to  time  ft^m  general  circulation 
at  the  request  of  instructors  and  **reserTed'*  on  shelves  in  the  reading 
room  for  use  in  connection  with  the  courses  of  instruction.  Students 
who  leare  Cambridge  for  an  absence  of  more  than  one  week  must  first 
return  all  borrowed  books. 

The  College  Library  is  open  every  week-day  for  the  delirery  of  books, 
from  9  A.M.  to  5.80  p.m.,  except  Thanksgiving  day,  Christmas  day,  the 
Twenty-second  of  February,  Patriots'  day,  Memorial  day,  the  Fourth  of 
July,  and  Labor  day.  The  Reading  Room  is  open  from  9  a.m.  to  10  p.m. 
During  the  summer  vacation  the  library  closes  at  5.80  p.m.,  on  Saturday 
at  1  P.M.  On  Sundays  during  term  time  the  Library  is  open,  for  readers 
only,  from  1  to  5.30  p.m. 

The  College  Library  may  be  consulted  by  anyone,  when  properly  intro- 
duced, whether  connected  with  the  University  or  not.  The  privilege  of 
borrowing  books  is  also  granted,  under  special  regulations,  to  persons 
not  connected  with  the  University.  Blanks  for  making  appUeattona  for 
9wh  u»e  may  be  had  of  the  Librarian. 


SPECIAL  LIBRARIES. 

In  addition  to  the  College  Library  in  Gore  Hall,  the  University  Libraty 
embraces  the  libraries  of  the  several  departments  of  the  University,  which 
are  classed  as  Departmental  Libraries,  and  a  number  of  Special  Reference 
Libraries  maintained  In  the  various  branches  of  study  pursued  under  the 
direction  of  the  Faculty  of  Arts  and  Sciences. 

The  Departmental  Libraries  are  in  charge  of  the  Deans  and  Directors 
of  the  several  departments,  or  of  Librarians  named  in  the  lists  of  officers 
of  the  departments.  The  Special  Reference  Libraries,  with  the  names 
of  their  librarians,  are  enumerated  (with  some  of  the  Departmental 
Libraries)  on  pages  423,  424. 

Persons  entitled  to  nse  the  College  Library  can  have  access  to  the  De- 
partmental Libraries  by  applying  to  the  Superintendent  of  Circulation  at 
Gore  Hall ;  but  such  libraries  are  primarily  for  the  special  use  of  the 
schools  and  departments,  and  are  placed  in  the  buildings  belonging  to  such 
schools  and  departments. 
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The  several  libraries  now  contain  about  the  following  numbers  of  bound 
Tolumes :  — 

Gore  Hall 887,100 

Bussey  Institution  (Jamaica  Plain) 4,200 

Phillips  Library  (Observatory) 10,100 

Herbarium  Library,  Botanic  Garden 7,800 

Law  School 62,600 

Divinity  School 30,600 

Medical  School  (Boston) 2,300 

Dental  School 500 

Museum  of  Comparative  Zoology 33,300 

Peabody  Museum 2,600 

Arnold  Arboretum 8,800 

Twenty-eight  Special  Reference  Libraries  .     .     .  27,500 

576,900 

The  College  Library  has  also  some  250,000  pamphlets,  a  collection  of 
maps  numbering  about  20,000  sheets,  and  a  collection  of  coins.  The 
departmental  libraries  have  also  considerable  numbers  of  pamphlet  mono- 
graphs on  subjects  connected  with  their  specialties;  and  these  are  not 
included  in  the  count  of  volumes. 

The  catalogue  of  the  Gore  Hall  Collection,  including  pamphlets,  is  on 
cards,  accessible  to  the  public,  and  consists  of  two  parts,  the  one  arranged 
by  authors,  the  other  by  subjects.  Printed  strips  of  titles  added  to  all  the 
libraries  are  issued  two  or  three  times  a  week ;  and  they  are  posted  in  Gore 
Hall  and  in  the  departmental  libraries.  These  titles  are  also  inserted  in 
bound  volumes  of  slips,  kept  in  the  Reading  Room.  A  series  of  '*  Biblio- 
graphical Contributions  **  is  in  course  of  publication.  Fifty-three  of  such 
publications  have  already  been  issued.  More  extensive  bibliographical 
works  constitute  another  series,  **  Special  Publications,**  of  which  Scud- 
der's  •< Catalogue  of  Scientific  Serials"  (1633-1876,  8vo,  pp.  370)  makes 
No.  1,  published  in  1879,  and  *'An  Index  to  the  Subject  Catalogue  of 
Harvard  College  Library"  makes  No.  2,  published  in  1891.  A  Supple- 
ment to  the  same  Index  published  in  1900  is  No.  3.  There  has  also 
been  issued  a  Catalogue  of  the  Gray  Collection  of  Engravings  (4to, 
1869) ;  this  collection  is  in  the  Fogg  Museum  of  Art. 

The  Librarian  has  the  custody  of  the  Archives  of  the  University,  as  well 
at  of  the  University  Collection,  which  includes  printed  material  of  all  sorts, 
illufltniting  the  history  of  the  College  and  University. 


LABORATORIES. 


THE  CHEMICAL  LABORATORY. 

OFFICKRS. 

Hbnbt  Barker  Hill,  A.M.,  Director,  and  I^feMwr  of  CkeuUHry 
CHARLB8  LoRiNO  Jackson,  A.M.,  Ervtng  PtofessoT  of  Okemtstry. 
Charles  Robert  Sanger,  Ph.D.,  Asst$tani  Professor  of  Chemistry, 
Theodore  William  Richards,  Ph.D.,  Professor  of  Chemittry, 
Otis  Fisher  Black,  A.M.,  Instmetor  in  General  Chemistry, 
Daniel  Francis  Calhane,  A.M.,  Assistant  in  Descriptive  Chemistry. 
Gilbert  Newton  Lewis,  Ph.D.,  Instructor  in  Physical  Chemistry, 
Ebenezer    Henrt    Archibald,    S.M.,    A.M.,    Assistant   in    General 

Chemistry. 
William  Jay  Hale,  A.M.,  Austin  Teaching  Fellow  in  Organic  Chem- 
istry. 
Kenneth  Lamartine  Mark,  A.M.,  Assistant  in  Descriptive  Chemistry. 
GusTAVK  Edward  Behr,  Jr.,  S.B.,  Assistant  in  Descriptive  Chemistry. 
Frederic  Bonnet,  Jr.,  S.B.,  Assistant  in  Qualitative  Analywis, 
Edward  Addison  Dunlap,  A.M.,  Assistant  in  Quantitative  Analysis. 
Maurice  Lawrence  McCarthy,  X.^.j  Assistant  in  Qualitative  Analysis, 
Augustus  Henry  Fiske,  A.B.,  Assistant  in  Qualitative  Analysis. 
Roger  Clark  Wells,  A.B.,  Austin   Teaching  Fellow  in  Quantitative 

Analysis. 
Arthur  Dickinson  Wyman,  A.B.,  Assistant  in  Descriptive  Chemistry, 
Henry  Avery  Carlton,  Assistant  in  Descriptive  Chemistry. 
George  Shannon  Forbes,  Assistant  in  Qualitative  Anatysis. 
Landon  Clarence  Moore,  Assistant  in  Qualitative  Analysis. 
Holland  Edward  Benedict,  Assistant  in  Descriptive  Chemistry, 


The  Division  of  Chemistry  of  the  Faculty  of  Arts  and  Sciences  occu- 
pies the  whole  of  Boylston  Hall. 

Boylston  Hall  was  erected  in  1857  with  a  fund  bequeathed  by  the  late 
Ward  Nicholas  Boylston,  which  was  subsequently  largely  increased 
by  subscription.  The  hall  was  enlarged  by  the  addition  of  a  third  story 
in  1870,  and  the  accommodations  were  still  further  extended  in  1891 
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and  1896.  Besides  several  priTate  laboratories  and  preparation  rooms, 
the  building  contains  eight  large  laboratories  for  students.  A  room  on 
the  upper  story  with  one  hundred  and  ninety-six  places  is  especially  de- 
voted to  qualitative  and  descriptive  work.  A  large  laboratory  at  the  west 
end  is  fitted  with  all  the  modem  appliances  for  the  study  of  organic 
chemistry ;  there  is  also  a  room  for  work  in  advanced  quantitative  analy- 
sis. On  the  lower  story  a  laboratory  with  forty-four  places  is  reserved 
wholly  for  quantitative  work,  and  connected  with  it  is  a  laboratory,  with 
twelve  desks,  especially  fitted  up  for  advanced  work  in  inorganic  chem- 
istry. On  the  same  story  are  two  rooms  devoted  to  work  in  physical 
chemistry ;  and  further  a  large  laboratory  with  ninety-six  places  for  the 
most  elementary  class.  In  the  basement  is  a  laboratory  for  work  in 
descriptive  chemistry  with  two  hundred  and  thirty-two  places.  On  the 
second  story  are  three  lecture-rooms,  a  reading-room,  departmental 
library,  and  a  chemical  museum. 

All  the  courses  of  instruction  in  Chemistry  to  students  of  Harvard 
College,  of  the  Lawrence  Scientific  School,  and  of  the  Graduate  School, 
are  given  in  Boylston  Hall.  The  laboratories  are  open  to  Special  Stu- 
dents to  follow  any  line  of  chemical  investigation.  The  facilities  for 
research  are  unusually  great. 


THE  JEFFERSON  PHYSICAL  LABORATORY. 

OFFICERS. 

JoHH  Tbowbridoe,  S.D.,  Director,  and  Rumford  Prof essor  and  Lee- 
turer  on  the  Application  of  Science  to  the  Useful  Arts. 

Edwin  Herbert  Hall,  Ph.D.,  Professor  of  Physics, 

Benjamin  Osgood  Peirce,  Ph.D.,  ffollis  Professor  of  Mathematics  and 
NaturcU  Philosophy. 

Wallace  Clement  Sabine,  A.M.,  Assistant  Professor  of  Physics. 

Georob  Washington  Pierce,  Ph.D.,  Assistant. 

Thomas  Calvin  McKay,  A.M.,  Austin  Teacfting  Fellow, 

William  Edwabd  McElfresh,  Ph.D.,  Austin  Teaching  Fellow. 

Charles  Hamilton  Atres,  Ph.D.,  Instructor. 

Homer  Williamson  Lb  Sourd,  A.M.,  Assistant. 


Geoboe  W.  Thompson,  Mechanician. 


In  1861,  Mr.  Thomas  Jefpbbson  Coolidge,  of  Boston,  of  the  Class  of 
IB50,  Minister  to  France  1888-96,  gave  $115,000  to  the  College  for  a 
new  Physical  Laboratory,  on  condition  that  $75,000  should  be  raised  by 
subscription  and  the  income  appropriated  to  its  support.  He  has  also 
given  a  fund  for  original  research  which  yields  $2500  a  year.      There 
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is  also  a  Aind  for  original  research  entitled  the  Joseph  Lotsbivo 
fund  which  yields  between  $300  and  $400  a  year.  The  building  was 
finished  in  October,  1884,  and  is  called  the  JeflTerson  Physical  Labora- 
tory. All  the  instruction  in  Physics,  by  recitations,  lectures,  and  experi- 
mental work,  to  students  of  Harvard  CoUe^,  of  the  Lawrence  Scientific 
School,  and  of  the  Graduate  School,  is  given  in  this  building,  which 
accommodates  the  various  physical  cabinets.  The  building  is  four  stories 
high,  if  the  basement  is  included.  In  the  eastern  wing  the  whole  hei^t 
is  divided  between  a  large  lecture-room  below,  and  the  great  laboratory 
above.  In  the  central  and  western  portions  of  the  building  are  three 
recitation-rooms  for  sections  of  forty  or  less ;  but  the  principal  part  of 
the  central  and  western  portions  is  broken  up  into  a  large  number  of 
small  rooms,  where  the  professors,  assistants,  and  advanced  students  can 
pursue  their  separate  investigations,  and  be  secured  against  intrusion, 
or  any  disturbance  of  their  instruments.  In  the  basement  and  first  story, 
stone  tables,  each  supported  by  its  own  column  of  masonry,  and  without 
contact  with  the  floors,  Airnish  firm  support  for  these  instruments.  In 
the  centre  of  the  western  wing  a  large  rectangular  tower  stands  on  an 
independent  foundation,  and  is  isolated  from  the  surrounding  rooms.  It 
is  designed  for  investigations  which  demand  extraordinary  stability,  or  a 
great  height :  as  in  Foucault's  pendulum-experiment.  Small  openings 
have  been  left  in  the  brick  partitions  which  diif^de  the  length  of  the 
building,  by  means  of  which  a  long  path  is  available  for  such  experi- 
ments as  that  on  the  velocity  of  light.  In  the  western  wing,  iron  nails 
and  pipes,  which  would  disturb  delicate  experiments  in  magnetism,  were 
excluded  in  the  construction  of  the  building.  In  the  bottom  of  the  tower 
is  a  small  underground  room  which  may  be  used  for  experiments  require 
ing  a  constant  temperature. 

A  room  is  devoted  to  the  accurate  measurement  of  electrical  resistances 
and  is  provided  with  standard  coils. 

A  comparator  for  tlie  measurement  and  comparison  of  standards  of 
length  occupies  a  room  in  the  basement  of  the  Laboratory. 

The  photographic  room  adjoins  a  large  space  on  the  fourth  floor,  which 
contains  the  rooms  especially  arranged  for  spectrum  analysis.  There  are 
four  principal  laboratory  rooms.  One  of  these  is  40x60  feet  and  is  devoted 
to  elementary  laboratory  instruction.  The  laboratory  for  advanced  in- 
struction in  electricity  is  in  the  basement  and  is  provided  with  instruments 
of  the  latest  type.  A  machine  room  is  supplied  with  power  fh>m  an  elec* 
trie  motor.  In  this  room  is  a  milling  machine,  a  large  machine  lathe,  a 
smaller  lathe,  and  other  mechanical  appliances  for  designing  and  making 
apparatus.  The  machine  room  is  under  the  charge  of  a  skilled  mechani- 
cian. Power  can  also  be  obtained  from  a  twenty-five-horse-power  engine 
which  is  placed  in  a  house  outside  of  the  Laboratory. 


MUSEUMS 


The  Universitj  has  the  following  Museams : — 

The  UniTertitj  Museum,  including  Natural  History  Collections  and 
Xiaboratories,  the  Semitic  Museum,  and  the  William  Hayes  Fogg  Museum 
of  Art,  all  situated  in  Cambridge.  The  Uniyersity  also  possesses  museums 
at  the  Medical  School  (see  p.  576) ,  at  the  Dental  School  (see  p.  696) ,  and 
at  the  Arnold  Arboretum  (see  p.  607). 


THE  UNIVERSITY   MUSEUM. 

The  Uniyersity  Museum  building  consists  of  a  Central  division,  a  North 
wing,  and  a  South  wing ;  the  latter  not  yet  completed. 

In  this  building  are  the  Zoological  section,  known  as  the  Museum  of 
Comparative  Zoology,  the  Botanical  section,  the  Mineralogical  section, 
the  Geological  section,  and  the  Anthropological  section,  known  as  the 
Peabody  Museum  of  American  Archaeology  and  Ethnology.  Each  section 
contains  exhibition  rooms  open  to  the  public,  storage  collections  for  scien- 
tific research,  and  laboratories  for  students  and  investigators. 

The  entrances  to  the  Museum  of  Comparative  Zoology  and  the  Peabody 
Museum  are  from  Divinity  Avenue.  The  entrances  to  the  Central  section 
are  from  Oxford  Street. 

The  Museum  of  Comparative  Zoology  occupies  the  whole  of  the  North 
wing  and  part  of  the  Central  division.  The  Zoological  and  Palaeonto- 
logical  Laboratories  are  in  the  part  of  the  Central  division  contiguous  to 
the  Museum  of  Comparative  Zoology.  The  Botanical  section,  the  Min- 
eralogical section,  and  the  Geological  section  follow  in  the  Central 
division  in  the  order  named.  The  Peabody  Museum  occupies  the  South 
wing  of  the  building. 
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THE   MUSEUM    OF   COMPARATIVE    ZOOLOGY. 

FACULTY. 

Chaelbs  Wiluam  Eliot,  LL.D.,  Pkxsidbitt. 

,  Director  and  Curator. 

Oborob  Livcolv  Gk>ODALB,  M.D.,  LL.D.  \  Oommittte  on  the 
Hbhrt  Pickbrino  Walcott,  A.B.,  M.D.  /        JThmimi. 
Albxakdbr  Aoassiz,  LL.D.,  Secretary, 

OFFICERS. 

Wiluam  McMichabl  Woodworth,  Ph.D.,  Keeper, 
William  Morrib  Davis,  M.E.,  Sturgis- ffooper  Professor  of  Otology, 
Waltbr  Faxok,  S.D.,  Assistant  in  diarge  of  MoUusca  and  Crustacea. 
Samuel  Garmav,  A.M.,  Assistant  in  Herpetology  and  Ickthyology, 
William  Brewster,  A.M.,  Assistant  in  Ornithology. 
Alprbus  Hyatt,  S.B.,  Assistant  in  Invertebrate  Palaeontology, 
Samuel  Hevsuaw,  Assistant  in  Entomology,  and  Librarian, 
Charles    Rochester  Eastmak,   Ph.D.,  Assistant  in  VeriehraU  Palae- 
ontology, 
OuTRAM  Bangs,  Assistant  in  MamnuUogy, 
Frances  Mary  Slack,  Librarian  Emerita, 
Magnus  Wbstbroren,  Artist. 

The  Museam  of  ComparatiYe  Zoology  was  foanded  in  1859  hj  pri- 
Tate  subscription  with  the  assistance  of  the  State  of  Massachusetts.  In 
1876  the  property  in  the  hands  of  the  Trustees  was  transferred  to  the 
President  and  Fellows  of  Harvard  College. 

The  Museum  is  under  the  management  of  a  Faculty,  who  nominate  the 
Curator  and  the  Sturgis- Hooper  Professor,  and  appoint  the  Assistants. 

The  Curator  is  charged  with  the  direction  of  the  scientific  and  educa- 
tional interests  of  the  Museum,  as  well  as  of  its  relations  to  the  public. 

The  Exhibition  Rooms  open  to  the  public  are  the  Synoptic  Room,  the 
rooms  containing  the  various  systematic  collections,  those  devoted  to  the 
various  faunal  collections  (Europe,  North  and  South  America,  Indo- 
Asia,  Africa,  Australia,  and  the  Atlantic  and  Pacific  Oceans) ;  also  the 
rooms  devoted  to  special  collections  and  to  the  Quaternary,  Tertiary,  and 
Mesozoic  fossils. 

The  collections  are  open,  Christmas  and  the  Fourth  of  July  excepted, 
every  week-day,  from  9  a.m.  till  5  p.m.,  and  on  Sunday,  from  1  p.m.  till 
5  P.M.     Entrance  on  the  south  side  of  the  North  wing. 
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The  publicatdons  of  the  Mateum  cooBist  of  an  annual  Report 
(1861-1901)  I  of  an  octavo  Bulletin  (vols.  i.-xxzyii.)i  and  of  Memoirs  in 
quarto  (vols,  i.-xxiv.)'  The  Bulletin  and  Memoirs  are  devoted  to  the 
publication  of  original  work  by  the  Officers  of  the  Museum,  of  investiga- 
tions carried  on  by  Professors,  Students  and  others  in  tlie  different 
laboratories  of  Natural  History,  and  of  work  by  Specialists  based  upon 
the  Museum  collections  and  explorations. 

The  Library  of  the  Museum  is  on  the  second  floor  of  the  north  end 
of  the  central  section  of  the  University  Museum.  It  contains  over  83,000 
Tolumes,  exclusive  of  a  part  of  the  Whitney  Library,  and  of  about  26,000 
pamphlets.    The  Library  is  open  from  9  a,u.  to  5  p.m. 

LABORATORIBS  OF  ZOOLOGY  AND  PALAEONTOLOGY. 

The  Laboratories  of  Zoology  and  Palaeontology  are  in  the  north  end  of 
the  Central  section  of  the  University  Museum. 

The  eourses  of  instruction  in  the  various  branches  of  Zoology,  includ- 
ing Palaeontology,  are  given  in  the  Zoological  and  Palaeontological 
laboratories. 

The  Assistants  of  the  Museum  also  receive  specialists  in  their  respective 
departments. 

Two  of  the  tables  of  the  U.  S.  Fish  Commission  Station  at  Wood's  Hole 
are  at  the  disposal  of  the  Director  of  the  Museum,  to  whom  application 
should  be  made  before  the  first  of  May.  Candidates  should  specify  their 
qualifications  and  the  work  they  intend  to  carry  on. 

The  income  of  the  Humboldt  Fund  (about  $400)  is  applied,  with  the 
advice  of  the  Faculty  of  the  Museum  of  Comparative  Zoology,  towards 
the  midntenance  of  one  or  more  persons  engaged  in  study  at  the  Museum, 
or  at  the  Wood's  Hole  Fish  Commission  Station.  This  fund,  now  amount- 
ing to  about  eight  thousand  dollars,  was  given  to  the  Trustees  of  the 
Museum  by  the  Boston  Society  of  Natural  History  in  November, 
1869.  It  was  derived  from  the  proceeds  of  a  celebration,  held  in  Boston 
in  1869,  the  year  of  the  centennial  anniversary  of  the  birth  of  Alexander 
TON  Humboldt,  augmented  by  a  special  subscription  and  by  money 
received  from  the  sale  of  an  address  delivered  on  the  occasion  of  the 
celebration  by  Professor  Louis  Aoassiz. 

The  Virginia  Barret  Gibbs  Scholarship,  of  the  value  of  $250,  is 
assig^d  annually  with  the  approval  of  the  Faculty  of  the  Museum  at  the 
recommendation  of  the  Professors  of  Zoology  and  of  Comparative  Anat- 
omy in  Harvard  University  ' '  in  supporting  or  assisting  to  support  one  or 
more  students  who  may  have  shown  decided  talents  in  Zoology  and  prefer- 
ably  in  the  direction  of  Marine  Zoology.' 
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THB  ZOOLOGICAL  LAB0SAT0SIX8. 

OFFICERS. 

Bdward  Laurbhs  Mark,  Ph.D.,  LL.D.,  Dirbctos,  and  Heruy  iVo- 

feMor  of  AfUiiomy. 
Robert  Tracy  Jackson,  S.D.,  AtstMtani  Profeasor  of  Palaeonioioffy. 
Oeorob  Howard  Parker,  S.D.,  Assistant  I^tfesMor  of  Zodiogy. 
William  Erkebt  Castle,  Ph.D.,  Instructor  in  Zo&logy, 
Herbert  Wilbur  Rakd,  Ph.D.,  Instructor  in  Zo^gy. 
Robert  Stanley  Breed,  S.M.,  Assistant, 
AMOS  William  Peters,  A.M.,  Assistant, 
Frederic  Walton  Carpenter,  S.B.,  Assistant. 

The  Zoological  Laboratories  were  moTed  in  the  antamn  of  1863  from 
the  east  end  of  the  North  wing  into  the  north  end  of  the  Central  section 
of  the  Museum,  built  by  Mr.  Alexanosk  Aqabsiz  to  accommodate  the 
laboratories  of  Natural  History.  The  following  rooms  are  now  occupied. 
A  lecture  room  on  the  fifth  floor,  which  seats  about  200  persona  and 
also  has  laboratory  accommodations  for  students  in  sections  of  forty 
each.  On  the  floor  below  are  three  large  laboratories,  one  ezclusiTely 
for  research  students,  the  other  two  for  advanced  classes  varying  from 
twenty  to  fifty  in  number.  Another  large  room  for  research  students  is 
on  the  second  floor,  and  on  the  first  floor  are  the  laboratory  and  lecture 
room  for  Palaeontology.  Other  laboratories  accommodate  small  classei 
and  the  instructors  in  the  Department.  In  the  basement,  above  ground, 
there  are  two  rooms  for  experimental  and  breeding  purposes :  an  aquarium 
room  and  a  vivarium  room,  furnished  with  the  necessary  aquaria,  aerating 
apparatus,  cages,  and  pens.  All  the  ordinary  apparatus  for  carrying 
on  investigations,  as  well  as  for  class  work,  are  regularly  assigned 
to  students,  and  special  needs  are  met  as  occasions  arise.  The  booki 
most  needed  in  connection  with  class  instruction  are  in  both  the  Libraiy 
of  the  Zoological  Laboratory  and  the  Museum  Library.  For  the  loologist 
there  are  probably  no  better  library  facilities  in  America  than  those  of 
Boston  and  Cambridge.  The  results  of  the  investigations  carried  on  in 
the  Laboratory  are  published  as  '*  Contributions  from  the  Zoologictl 
Laboratory,"  mostly  in  the  Bulletin  of  the  Museum  of  Comparative 
Zoology,  and  a  list  of  them  is  printed  annually  in  the  reports  of  the 
President  of  the  University  and  of  the  Keeper  of  the  Museum.  The 
facilities  offered  to  students  in  Zoology  for  work  at  the  seashore  are 
•tated  on  page  620  of  the  University  Catalogue. 
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THE  BOTANICAL  MUSEUM. 

OFFICERS. 

Oborob  LmcoLir  Goodalb,  M.D.,  LL.D.,  Fisher  Profetsor  of  Nodwral 

Higtory, 
WiixiAX  G1L8OV   Farlow,    M.D.,   LL.D.,  PtofeMsor  of  Oryptogamic 

Botany, 
RoLARD  Thaxtrr,  Ph.D.,  PtoftMor  of  Oryptogamte  Botany. 
Arthur  Bliss  Sbtxour,  S.M.,  AtHstani  in  Oryptogamic  Herbarium. 
£i>OAR  William  Olive,  S.M.,  A.M.,  Instructor  in  Botany, 
Oakbs  Axes,  A.M.,  Instructor  in  Botany. 

Albert  Francis  Blakrslee,  A.M.,  Austin  Teaching  Fellow  in  Botany, 
James  Birch  Borer,  A.M.,  Austin  Teaching  Fellow  in  Botany. 
Rudolph  Bl^schka,  Artist-natvralist. 

The  collectioDs  at  present  accessible  to  the  public  are  on  the  third  floor 
of  the  central  section  of  the  University  Museum  and  on  the  landing  of 
the  first  floor.  They  are  designed  to  illustrate  the  principal  systematic, 
biological,  and  economic  relations  of  plants.  The  large  and  increasing 
Wars  Collection  of  glass  models  of  flowers,  prepared  by  the  artists 
Leopold  and  Rudolph  Blaschka  of  Germany,  occupies  the  large  exhibition 
room.  Contiguous  rooms  contain  collections  of  economic  products,  and 
on  the  landing  of  the  first  floor  is  to  be  found  a  collection  of  Cryptogams. 


LABORATORIBS 
OF  CRYPTOGAMIC  AND  PHANEROGAMIC  BOTANY. 

The  Cryptog^mic  Laboratories  occupy  the  whole  of  the  fifth  floor 
(60x120  feet).  Here  is  also  kept  the  extensive  Herbarium  of  Algae, 
Fungi,  Lichens,  Mosses,  and  Hepatics.  Those  desiring  to  consult  the 
Herbarium  should  apply  to  Professor  Farlow. 

The  Laboratories  of  Phanerogamic  Botany  are  on  the  second  floor,  and 
are  supplemented  by  private  workrooms  in  other  parts  of  the  botanical 
section.  In  the  basement  is  stored  the  large  collection  of  Fossil  plants, 
now  in  process  of  arrangement. 

The  N.  C.  Nash  Botanical  Lecture-room,  the  gift  of  a  graduate  in 
memory  of  his  father,  is  on  the  first  floor  of  the  Museum. 
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THE  MINERALOGICAL   MUSEUM. 

OFFICERS. 

John  Eliot  Wolff,  Ph.D.,  Curator,  and   Prof  for  of  PHrograpky 

and  Mineralogy. 
Charles  Loriwo  Jackson,  A.M.,  Erving  Frofesaor  of  Chemisiry. 
Charles  Palacub,  Ph.D.,  Instructor  in  MinereUogy. 
Louis  Marcus  Prindlb,  A.B.,  Au^in  Teaming  Fellow  in  Mineraiogy 

and  Petrography, 

The  mineralogical  section  of  the  University  Museum,  built  in  1890-91 
with  a  fund  of  about  ^50,000,  raised  wholly  by  subscription,  forms  the 
southern  end  of  the  UniTersity  Museum,  so  far  as  at  present  completed. 
Entrance  is  by  the  south  door  on  Oxford  Street. 

The  exhibition  room  and  gallery  occupy  the  third  and  fourth  floors  and 
are  open  to  the  public  on  Wednesday  and  Sunday  afternoons,  from  1  to  5, 
and  Saturday  from  9  to  5. 

The  main  mineralogical  collections  of  the  University  are  deposited  here ; 
they  contain  on  the  ground  floor  and  gallery  the  large  systematic  collec- 
tion with  special  features  and  collections,  such  as  the  J.  Lawrence  Smith 
collection  of  meteorites,  the  William  Sturgis  Bigelow  agates,  the  Hamlin 
collection  of  tourmalines,  and  many  unique  specimens  presented  by  James 
A.  Garland  and  others. 


MIITERAL06ICAL  LABORATORIES. 

The  Laboratories  of  Mineralogy  and  Petrography  occupy  the  second 
floor,  first  floor,  and  basement,  and  contain  a  laboratory  for  advanced 
crystal lographic  Investigation  and  optical  mineralogy  on  the  second  floor; 
the  large  lecture-room,  general  laboratory  for  elementary  mineralogy  and 
blow-pipe  analysis,  special  laboratory  and  library  on  the  first  floor,  and  in 
the  basement  a  chemical  laboratory  equipped  for  mineral  and  rock  analysis, 
and  a  work  shop. 

The  courses  in  mineralogy,  crystallography,  and  petrography  are  given 
in  these  laboratories,  where  the  instructors  also  receive  properly  qualified 
students  who  wish  to  follow  special  lines  of  mineralogical  investigation. 
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THE  PEABODY  MUSEUM 

OP 

AMERICAN  ARCHAEOLOGY  AND   ETHNOLOGY. 

FACULTY. 

Charles  William  Eliot,  LL.D.,  President. 

Frederic  Ward  Putnam,  A.M.,  S.D.,  Peahody  PtofeMior^  Secretary. 

Stephen  Salisbury,  A.M.,  LL.B. 

Charles  Pickering  Bowditch,  A.M. 

Francis  Cabot  Lowell,  A.B. 

OFFICERS. 

Frederic  Ward  Putnam.  A.M.,  S.D.,  Curator,  and  Peahody  Ptofestor 
of  American  Archaeology  and  Ethnology. 

Appointed  by  the  Facalty  of  the  Museum. 

Charles  C.  Willouohby,  Assistant  Curator, 

Alice  C.  Fletcher,  Assistant  (Holder  of  the  Thaw  Fellowship). 

Zelia  Nuttall,  Honorary  Assistant  in  Mexican  Archaeology. 

Jane  Smith,  Assistant  and  Librarian.    • 

Frances  H.  Mead,  Assistant  and  Secretary. 

Appointed  by  the  Corporation. 

James  Hauohton  Woods,  Ph.D.,  Instructor  in  Anthropology. 
Roland  Burrage  Dixon,  Ph.D.,  Instructor  in  Anthropology. 
William  Curtis  Farabee,  A.M.,  Austin  Teaching  Fellow. 
Henry  Minor  Huxley,  A.B.,  Assistant  in  Anthropology  (Holder  of  tlie 
Hemenway  Fellowship). 

The  Peabody  Museum,  which  is  the  antliropological  section  of  the 
UniYersity  Museum,  was  founded  by  George  Peabodv  in  1866.  In 
January,  1897,  the  Trustees  of  the  Museum  transferred  the  property 
held  by  them  to  the  President  and  Fellows  of  Harvard  College.  The 
entrance  to  the  Museum  is  from  Divinity  Avenue.  The  present  building 
is  one  half  of  the  contemplated  structure  which  will  form  the  southern 
wing  of  the  University  Museum.  The  Museum  is  in  charge  of  the 
Curator,  and  is  open  to  the  public,  under  proper  restrictions,  from  9  a.m. 
till  5  p.m.  throughout  the  year,  Sundays  and  holidays  excepted.     The 
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arnmgement  of  the  coUectiont  is  intended  to  (iM^UitAte  research  in  Gen- 
eral Anthropology  with  special  reference  to  American  and  Comparative 
Archaeology  and  Ethnology. 

With  the  exception  of  the  human  crania  and  skeletons  in  the  upper 
halls,  the  collections  are  so  arranged  that  those  from  each  limited  region 
are  brought  together.  Thus,  in  the  large  hall  on  the  first  floor  are  the 
exhibits  illustrating  the  life  and  customs  of  many  of  the  tribes  of  North 
American  Indians.  In  the  Warren  Ethnological  Galleiy  are  the  Poly- 
nesian, Melanesian,  Asiatic,  and  African  collections.  The  Mary  Hemen- 
way  collection  from  Arizona  occupies  one  of  the  upper  halls  and  a  gallery 
on  the  floor  below.  The  exhibits  from  Peru  and  other  parts  of  South 
America  are  in  a  hall  on  the  second  floor;  and  those  from  Mexico  and 
Central  Americii,  including  the  casts  of  large  sculptures  from  the  ruins  of 
Copan  mid  Quirigua,  many  original  stone  sculptures,  pottery,  ornaments, 
and  other  objects,  secured  by  the  Museum  expeditions  to  Honduras,  Guate- 
mala and  Yucatan,  are  in  the  central  hall  and  large  room  on  the  same 
floor.  In  another  hall  are  the  comparative  exhibits  of  the  St  John*8,  the 
Delaware,  and  the  Little  Miami  valleys.  The  coUectiona  from  the 
mounds  and  earthworks  are  in  a  hall  on  the  first  floor.  In  another  room 
are  the  exhibits  from  the  Swiss  lakes,  from  the  French  cares,  and  from 
Denmark  and  other  European  localities. 

The  Anthropological  Library,  containing  over  2,546  volumes  and  2,703 
pamphlets,  is  open  to  members  of  the  University.  The  publications  of 
the  Museum  consist  of  Annual  Reports,  Special  Papers,  and  Memoirs. 

In  the  laboratories  and  lecture  rooms  of  the  Museum  regular  College 
courses  of  instruction  are  given  in  several  branches  of  Anthropology. 
Research  courses  in  Archaeology,  Ethnology,  and  Somatology  are  open  to 
students  in  the  Graduate  School  and,  by  special  permission,  to  properly 
qualified  undergraduates.     (See  page  404.) 

The  Serpent  Mound  Park  in  Adams  County,  Ohio,  which  contains  the 
ancient  earthwork  known  as  the  Serpent  Mound,  has  been  transferred 
to  the  Ohio  State  Archaeological  and  Historical  Society  for  perpetual 
care  as  a  public  park. 

In  addition  to  the  scholarships  and  fellowships  annually  awarded  to 
Graduate  Students  on  nomination  by  the  Faculty  of  Arts  and  Sciences, 
the  following  are  available  only  for  students  in  the  Division  of  American 
Archaeology  and  Ethnology,  and  are  awarded  on  nomination  by  the 
Faculty  of  the  Peabody  Museum :  —  The  Hemenway  Fellowship,  the 
Thaw  Fellowship,  and  the  Winthrop  Scholarship.  The  incomes  of  the 
Huntington-Frothingham-Wolcott  Fund  and  the  Henry  Warren  Fund 
are  available  for  special  research  in  the  field  by  trained  assistants. 
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THE   SEMITIC   MUSEUM. 

CURATOR. 
Datid  GrOBDON  Ltok,  Ph.D.,  ffoUx»  Profe$$or  of  Divinity. 

The  Semitic  Museum  was  founded  in  1889  by  Jacob  H.  Schiff,  Esq., 
and  was  opened  on  May  13,  1891.  It  occnpien  temporarily  a  gallery  in 
the  new  section  of  the  Peabody  Museum  building,  and  is  open  to  students 
and  the  public  daily,  except  Sundays  and  holidays,  fVom  9  a.m.  till  6  p.m. 
The  object  of  the  Museum  is  to  gather  such  nuiterials  as  shall  illustrate 
the  Semitic  instruction  given  in  the  University,  provide  students  and 
other  specialists  with  the  means  of  original  research,  and  give  to  the 
general  visitor  as  complete  a  view  as  possible  of  the  products  of  Semitio 
art  and  archaeology. 

The  collection  contains  manuscripts,  coins,  photographs,  Babylonian- 
Assyrian  seals,  cuneiform  tablets  of  clay  and  stone,  Phoenician  glassware, 
numerous  objects  from  Palestine,  and  a  large  number  of  casts  of  the  finest 
of  the  Semitic  monuments  in  the  European  museums.  The  objects  ar& 
provided  with  descriptive  labels.  Beginning  on  the  left  of  the  door,  the 
chronological  order  has  been  followed,  where  the  size  of  the  objects  and 
the  date  of  arrival  have  not  hindered.  The  high  cases  in  the  roont 
are  largely  filled  with  casts  of  Assyrian  monuments,  chiefly  from  the 
palaces  of  Assumazirpal  and  Assurbanipal,  ninth  and  seventh  centuries 
B.C.  The  colored  casts  of  monuments  from  the  Babylonian  ruin  called 
Tello  and  from  the  ruins  of  the  Persian  Susa  are  among  the  finest  in 
the  collection.  There  are  also  casts  of  Hittite  bas-reliefs  and  of  Hittite 
and  Persian  inscriptions.  There  are  twenty-five  Mohammedan  mortuary 
stones  from  Egypt  with  inscriptions  in  the  Cufic  character.  A  few  of 
the  manuscripts  belonging  to  the  Museum,  Syriac,  Hebrew  and  Arabic, 
are  exhibited  in  the  railing  case.  The  oldest  is  a  Syriac  manuscript  of 
the  Gospels  written  in  1207.  Among  the  Hebrew  manuscripts  are  a  roll 
of  the  Law  and  rolls  of  the  Prophets.  Some  of  the  latter  are  from 
Arabia  and  contain  besides  the  Hebrew  text  a  translation  into  Arabic 
written  in  Hebrew  characters.  The  objects  from  Palestine  consist  mainly 
of  geological  and  vegetable  specimens,  birds,  animals,  coins,  and  articles 
illustrating  modern  life  in  that  land.  The  collection  was  gathered  by 
Rev.  Dr.  Selah  Merrill,  and  is  owned  by  the  Harvard  Divinity  School. 
The  coins  in  this  collection  number  some  700,  struck  in  various  cities  of 
Palestine  or  under  Roman  rulers  of  the  land.  Of  the  many  hundred 
photographs  which  the  Museum  possesses,  a  few,  chiefly  representing 
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Palestinian  scenery,  are  on  exhibition.  The  Museum  owns  manj  other 
objects  which  cannot  now  he  exhibited  for  lack  of  space.  A  great  increaae 
in  the  number  has  been  made  possible  by  friends,  who  contributed  to  this 
end  in  1899  nearly  820,000. 

A  Semitic  Building^,  the  gift  of  Mr.  Schiff,  is  now  in  process  of  con- 
struction on  Divinity  Avenue.  This  building,  which  is  to  cost  about 
$65,000,  will  be  the  permanent  home  of  the  collections,  and  will  alao  con- 
tain the  Semitic  Library  and  the  lecture  rooms  of  the  Department.  It  will 
be  about  80x75  feet,  three  stories  high,  and  will  probably  be  completed 
early  in  1902. 


THE    WILLIAM   HAYES    FOGG  ART    MUSEUM. 

DIRECTOR. 

Charles  Herbert  Moore,  A.M.,  Profes»or  of  Art. 

The  William  Hayes  Fogg  Art  Museum  was  founded  by  Mrs.  Eliza- 
beth Fogg  of  New  York  in  memory  of  her  husband,  whose  name  it  bears. 
Mrs.  Fogg  bequeathed  to  the  President  and  Fellows  for  this  purpose  the 
sum  of  $220,0(X).     Of  this  amount  $150,000  was  expended  on  the  hand- 
some fire-proof  building  which  was  completed  in  1895  and  is  situated  in 
the  College  Yard  facing  on  Broadway.    The  building  is  of  two  stories,  with 
a  large  lecture  room,  having  a  seating  capacity  of  about  five  hundred, 
attached.    On  the  ground  floor  is  a  large  hall  for  casts,  with  five  smaller 
rooms  for  casts  and  other  objects.     The  upper  floor  has  a  large  gallery 
and  four  smaller  rooms  for  the  exhibition  of  works  of  art  and  for  admin- 
istration.    The  collections  thus  far  consist  of  casts  from  important  works 
in  sculpture  of  the  ancient,  mediaeval,  and  Renaissance  epochs,  a  classic 
fied  collection  of   electrotypes  from  Greek  and  Roman  coins,  a  small 
series  of  Greek  vases,  and  a  large  and  growing  collection  of  photographs 
of  works  of  art  of  all  epochs  and  countries,  including  architecture,  sculp- 
ture, and  painting.     These  photographs  are  conveniently  classified  and 
catalogued ;  and  are  at  all  times  accessible  to  members  of  the  University 
and  other  visitors. 

In  the  larger  cast  room  on  the  upper  floor  is  deposited  the  Grat  Collec- 
tion OF  Engravings.  This  important  and  very  valuable  collection  was 
bequeathed  to  Harvard  College,  with  provision  for  its  increase  and  main- 
tenance, by  the  Hon.  Francis  Calley  Gray,  LL.D.,  of  the  Class  of 
1809.  It  was  first  deposited  in  Gore  Hall  under  the  care  of  Mr.  Louis 
Tliies,  wlio  prepared  and  published  an  elaborate  Catalogue,  which  forms 
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a  quarto  volume  of  530  pages.  On  the  death  of  Mr.  Thies,  Dr.  Ezra 
Abhott  became  it8  custodian;  and  later  the  Corporation  appointed  Mr. 
(now  Professor)  George  H.  Palmer  its  curator.  On  the  completion  of 
the  building  of  the  Boston  Muskuh  of  Fixe  Arts  (the  College  having 
as  vet  no  suitable  place  for  its  safe  keeping  and  administration),  it  was 
loaned,  for  a  term  of  seven  years,  to  the  Trustees  of  that  institution 
and  removed  to  Boston.  Its  first  custodian  in  Boston  was  Mr.  Erastus 
Brainerd,  who  was  succeeded  by  Mr.  E.  H.  Greenleaf.  Later,  it  passed 
into  the  able  curatorship  of  Mr.  S.  K.  Koehler.  The  loan  to  the  Trustees 
of  the  Boston  Museum  of  Fine  Arts  was  twice  renewed,  and  in  the  autunm 
of  1897  the  Corporation  caused  it  to  be  returned  to  Cambridge  and  de- 
posited in  it«  present  safe  and  convenient  quarters  under  the  care  of  the 
Director  of  the  Museum  —  where  it  is  always  accessible  to  members  of 
the  University  and  to  the  public. 

The  Fogg  Museum  also  contains  the  Randall  Collectiox  of  Enoray- 
INQB,  which  was  bequeathed  to  Harvard  College  by  the  late  John  Witt 
Randall,  A.M.,  M.D.,  of  the  Class  of  1834.  This  collection  contains 
about  twenty  thousand  prints  and  drawings ;  and  is  accessible  at  all  times 
ander  the  rules  and  regulations  which  apply  to  the  Gray  Collection. 

In  addition  the  Museum  has  lately  acquired,  as  an  indefinite  loan,  a 
select  collection  of  original  works  of  art,  among  which  are :  A  Greek 
marble  statue  of  Meleager,  found  near  Rome  in  1895  (an  example  of  the 
finest  Greek  sculpture  of  the  4th  century  u.c.)  ;  a  Greco-Roman  sar- 
cophagus relief  in  marble  representing  a  Battle  of  Amazons;  a  small 
Aphrodite  head  in  marble ;  a  Florentine  Tabernacolo  of  the  loth  century 
in  tempera ;  an  Adoration  of  the  Magi  of  the  school  of  Ferrara  (also  of 
the  16th  century) ;  a  portrait  of  a  Procurator  of  St.  Mark,  a  Venetian 
oil  painting  of  the  16th  century,  having  the  characteristics  of  the  work  of 
Tintoretto ;  and  several  other  important  original  works  of  Italian  painting 
and  ancient  sculpture.  And,  as  a  gift  from  members  of  the  Class  of  1895, 
a  marble  statue  of  Aphrodite,  which  is  a  very  beautiful  original  work  of 
Greek  sculpture. 

The  Museum  is  open  daily  from  9  until  6  o'clock.  On  Sundays  it  is 
open  from  1  until  5  in  the  afternoon. 


In  jiddition  to  the  Museums  above  named,  the  University  possesses 
Museums  at  the  Medical  and  the  Dental  Schools. 


BOTANIC   GARDEN    AND 
HERBARIUM. 


THE  BOTANIC  GARDEN. 

OFFICERS. 

Gborob  LmcoLH  Goodalb,  M.D.,  LL.Dm  Dibbgtor,  and  f^iiher  I^ro^ 

fetsor  of  Naiwral  History. 
Oakbs  Amb8,  A.m.,  Aatisiani  Director  of  the  Botanic  Ourden. 
RoBBBT  Cahebok,  ffcod  Gardener. 

The  BoTAHic  Oardbn,  founded  in  1807,  occupies  about  teren  acres  of 
land  at  the  corner  of  Linnaean  and  Oarden  Streets,  Cambridge.  More 
than  fire  thousand  species  of  flowering  plants  are  cultivated  for  educa- 
tional and  scientific  purposes. 

The  range  of  greenhouses  comprises  fourteen  divisions  assigned  respec- 
tively to:  —  (1)  Desert  plants  for  illustrations  in  ecology.  (2)  Cactus 
conservatory.  (S)  Economic  plants.  (4)  Palms  and  their  allies.  (5) 
Mexican  plants  and  ferns.  (6)  Potting  shed.  (7)  Tropical  orchids, 
aroids,  etc.  (8)  Australasian  plants.  (9)  Winter  blooming  roses  and 
other  decorative  plants.  (10),  (11)  Devoted  to  experimental  work  in 
vegetable  physiology.  (12)  Propagating  house.  (13)  Potting  shed. 
(14)  Devoted  to  the  more  common  classes  of  flowering  plants,  and  for 
raising  Herbaceous  plants. 

The  space  at  the  northwestern  part  of  the  Qarden  is  devoted  to  an 
exhibition  of  a  large  number  of  our  North  American  species,  with  special 
reference  to  their  morphology.  The  ground  below  the  terrace  is  filled 
with  illustrations  of  the  Orders  and  principal  Genera  of  the  plants  of  the 
United  States,  together  with  species  from  the  Old  World  for  comparison. 

The  grounds  and  greenhouses  are  open  to  the  public  daily,  iW>m  sunrise 
to  sunset. 

To  students  properly  qualified,  specimens  of  flowers  and  living  plants 
are  freely  furnished,  and  facilities  are  offered  in  the  laboratories  in  the 
Garden,  for  pursuing  investigations  in  Morphology.  Under  certain 
restrictions,  students  are  supplied  with  all  necessary  appliances  for  con- 
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ducting    experiments  in  Vegetable   Physiology  and  its    appHcation  to 
practical  questions  in  horticulture. 

From  the  first  week  in  July  until  the  second  week  in  August,  regular 
instruction  in  Botany  is  given  at  the  Botanic  Garden,  in  connection  with 
the  Summer  School  of  the  Faculty  of  Arts  and  Sciences  (see  pp.  409-413). 


THE   GRAY  HERBARIUM. 

OFFICERS. 

Bbvjamih  LmcoLN  Robinson,  Ph.D.,  Curator,  and  Asa  Oray  Pro- 

fe9aor  of  Syttemaiie  Botany. 
Ctrus  Ournsbt  Pringle,  Collector, 
MxRRiTT  Lyndon  Fbrnald,  8.B.,  A$»istant. 
Mart  A.  Dat,  Librarian. 

The  Or  AT  Hbrbarium  occupies  a  building  in  the  Botanic  Oarden. 
The  collection,  presented  to  Harvard  University  in  1864  by  the  late  Pro- 
fessor Asa  Grat,  now  contains  over  three  hundred  thousand  sheets  of 
mounted  specimens  and  is  the  result  of  more  than  sixty  years  of  con- 
tinuous growth.  It  embraces  all  orders  of  flowering  plants,  ferns,  and 
fern-allies,  while  the  bryophytes,  fungi,  lichens,  and  algae  have  now 
been  transferred  to  the  Crjrptogamic  Herbarium  in  the  Botanical  Division 
of  the  University  Museum.  The  Gray  Herbarium  is  rich  in  type  speci- 
mens of  species  and  varieties,  in  standard  and  rare  phaenogamic  exsiccatiy 
and  in  the  possession  of  the  greater  part  of  the  specimens  which  have 
been  critically  studied  in  the  preparation  of  the  "Synoptical  Flora  of 
North  America." 

The  Herbarium  may  be  consulted,  under  supervision  of  the  staff,  by 
advanced  students  and  other  properly  qualified  persons.  Visiting  special- 
ists receive  such  facilities  for  work  as  can  be  given  without  interrupting 
the  regular  duties  of  the  staff. 

The  Library  of  the  Herbarium,  now  including  more  than  twelve  thousand 
carefully  selected  volumes  and  pamphlets,  is  open  for  consultation  to  all 
persons  interested  in  Botany. 

The  scientific  publications  of  the  Herbarium  at  present  embrace  the 
following  classes  of  work :  I.  The  continuation  of  the  *'  Synoptical  Flora 
of  North  America."  II.  The  issue  from  time  to  time  of  *■'  Contributions 
from  the  Gray  Herbarium  of  Harvard  University,"  a  series  of  technical 
papers  devoted  chiefly  to  the  characterization  of  new  species  and  mono- 
graphing of  genera.  III.  The  preparation  of  lesser  articles,  both  techni- 
cal and  popular,  published  in  various  scientific  journals. 


THE  ASTRONOMICAL  OBSERVATORY. 


OFFICERS. 

Charlbs  William  Eliot,  LL.D.,  PBBsiDBirr. 

Edward  Charles  Pickering,  LL.D.,  Director,  and  Paine  Prof e99or  of 

Practical  Astronomy, 
Arthur  Searlb,  A.M.,  Phillips  Professor  of  Astronomy, 
Solon  Irvino  Bailey,  A.M.,  Associate  Professorof  Astronomy. 
William  Hbnrt  Pickering,  S.B.,  Assistant  Professor  of  Astronomy, 
Oliver  Clinton  Wendbll,  A.M.,  Assistant  Professor  of  Astronomy. 
John  Ratner  Edmands,  S.B.,  Assistant, 
Abbott  Lawrence  Rotch,  A.M.,  Assistant  in  Meteorology, 
William iNA  Paton  Fleming,  Curator  of  Astronomical  Photographs, 
WiLLARD  Peabodt  Gerribh,  Assistant. 
Edward  Skinner  Kino,  A.M.,  Assistant, 

The  Astronomical  Observatory  was  established  by  means  of  a  sub- 
scription initiated  in  1843.  The  Sears  Tower  was  completed  in  1846 ; 
and  the  great  refractor  was  received  at  the  close  of  the  same  year.  In 
1848,  Edward  Bromfield  Phillips,  of  the  Class  of  1845,  bequeathed  to 
the  University  the  sum  of  one  hundred  thousand  dollars  for  the  benefit  of 
the  Observatory.  In  1885,  Robert  Treat  Paine,  of  the  Class  of  1822, 
bequeathed  his  entire  fortune,  amounting  to  more  than  a  qnarter  of  a 
million  of  dollars,  to  the  University  for  the  Observatory. 

The  Observatory  was  founded  for  the  purpose  of  scientific  research  in 
all  departments  of  Astronomy.  To  fulfil  this  purpose,  it  has  been  equipped 
with  instruments  of  the  first  class  and  with  a  library  of  more  than  twenty 
thousand  works  (of  which  about  half  are  pamphlets),  principally  relating 
to  astronomical  subjects.  It  has  likewise  been  provided  with  funds  for  the 
maintenance  and  increase  of  its  equipment  and  library,  and  for  the  pay- 
ment  of  its  current  expenses,  special  provision  having  also  been  made  for 
the  publication  of  its  observations. 

One  of  the  principal  departments  of  the  Observatory  is  the  Hbnry 
Draper  Memorial,  maintained  by  Mrs.  Draper  to  permit  the  study  on  a 
large  scale  of  the  spectra  and  other  physical  properties  of  the  fixed  stars. 

The  Boyden  Fund  furnishes  the  means  of  establishing  an  observing 
station  at  a  considerable  elevation,  to  avoid  the  serious  difficulties  in 
observation  which  arise  from  atmospheric  causes.  After  preliminary 
experiments  on  mountains  in  Colorado  and  California,  a  station  was  estab- 
lished  in  the  Andes,  near  Chosica,  Peru,  under  the,  direction  of  Professor 
Bailey.  This  has  been  transferred  to  a  site  about  8000  feet  high,  near 
Arequipa,  Peru,  where  observations  were  conducted  for  two  years  under 
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the  direction  of  Profeisor  W.  H.  Pickering.  Professor  Bailey  then  re- 
turned to  Peru  and  took  charge  of  the  station.  Later,  he  established  a 
series  of  meteorological  stations  crossing  the  Andes  at  the  respective 
elevations  of  100,  4,150,  8,060,  18,300,  15,600,  19,200,  11,000  and  8,000 
feet. 

In  cooperation  with  the  Bluk  Hill  Mbteorolooical  OBSBRVATORr, 
under  the  direction  of  Mr.  Rotch,  meteorological  observations  are  main- 
tained, and  the  results  published  in  the  Annals  of  the  Observatory.  The 
Blue  Hill  Observatory  is  situated  upon  land  recently  taken  by  the 
State  as  a  public  park,  but  a  portion  of  this  land  has  been  leased  to 
Harvard  College,  in  order  to  ensure  the  continuance  of  the  meteorologi- 
cal observations. 

The  Observatory  is  now  provided  with  a  photographic  telescope  of 
greater  size  than  that  of  any  similar  instrument  hitherto  constructed. 
This  telescope  is  the  gift  of  Miss  C.  W.  Bruce,  of  New  York.  Its  object- 
glass  consists  of  four  lenses,  each  24  inches  in  aperture.  The  work  for 
which  it  is  specially  designed  is  the  production  of  stellar  charts  and  photo- 
graphs of  stellar  spectra.  This  instrument  is  now  mounted  at  Arequipa, 
and  is  in  use  throughout  every  clear  night. 

By  the  mutual  consent  of  astronomers,  the  Kiel  and  Harvard  Observa- 
tories have  been  selected  as  the  centres  for  the  prompt  announcement  of 
astronomical  discoveries.  For  example,  when  a  comet  is  discovered  in 
America,  its  position  is  telegraphed  to  this  Observatory,  from  here  to  Kiel, 
and  thence  to  all  the  principal  observatories  of  Europe. 

Forty  assistants  take  part  in  the  work  of  the  Observatory.  The 
results  obtained  are  published  in  a  series  of  Annals,  and  now  fill  more 
than  forty  quarto  volumes.  The  preparation  of  these  volumes  occupies 
a  large  part  of  the  force  at  the  Observatory  in  Cambridge.  Besides  this 
labor,  a  large  amount  of  observation  is  done  there,  several  instruments 
being  kept  in  constant  use.  The  largest  of  these  are  the  fifteen-inch  and 
six-inch  equatorial  telescopes,  the  eight-inch  transit  circle,  the  eleven-inch 
Draper  photographic  telescope,  the  eight-inch  photographic  telescope,  and 
the  meridian  photometers. 

Instruction  in  Astronomy  is  not  given  at  the  Observatory,  either  by 
lectures  or  recitations.  Facilities  are  freely  offered  to  astronomers  for 
making  use  of  the  library,  buildings,  grounds,  instruments  and  ]))io- 
tographs  of  the  Observatory,  so  far  as  this  can  be  done  without  interfer- 
ing with  regular  work.  Similar  opportunities  are  sonietimos  offered  to 
students  specially  devoting  themselves  to  the  study  of  Astronomy,  but  the 
constant  employment  of  the  principal  instruments  greatly  limits  the  use 
that  can  be  made  of  them  for  this  purpose.  Such  students  may  apply  for 
admission  to  the  Director,  with  whom  the  fees  for  the  privilej^es  offi're<l 
may  be  agreed  upon.  In  some  cases,  a  part  or  the  whole  of  the  fees  may 
be  remitted  in  consideration  of  services  rendered  in  computation  or  other 
work. 


THE  BUSSEY  INSTITUTION. 


The  School  of  Agriculturb  and  Horticulture,  known  aa  the 
BuBSET  Institution,  was  established  in  execution  of  trusts  created  by 
the  will  of  Benjamin  Busset.  It  gives  systematic  instruction  in  Agri- 
culture, Useful  and  Ornamental  Gardening  and  Land  Surveying,  and  in 
Chemistry  and  Natural  History  as  applied  to  Agriculture,  Horticulture 
and  Forestry. 

It  is,  in  general,  meant  for  young  men  who  intend  to  become  practical 
farmers,  gardeners,  florists,  or  landscape  gardeners;  as  well  as  for  those 
who  will  be  called  upon  to  manage  large  estates,  or  who  wish  to  qualify 
themselves  to  be  overseers  or  superintendents  of  farms,  country  seats, 
parks,  towns,  highways,  or  public  institutions.  It  may  serve  also  for 
the  training  of  investigators  and  teachers  of  agricultural  science,  and  in 
special  cases  as  a  school  for  the  methodical  education  of  young  men  fond 
of  country  life  or  interested  in  natural  history. 

The  degree  of  Bachelor  of  Agricultural  Science  may  be  attained 
by  students  in  the  School. 

The  Bussey  Institution  is  situated  at  the  outer  edge  of  Jamaica  Plain, 
Massachusetts,  about  five  miles  southwest  of  the  centre  of  Boston,  and 
close  to  the  Forest  Hills  station  on  the  Boston  and  Providence  Railroad. 
Although  somewhat  removed  from  the  other  departments  of  the  Uni- 
versity, it  is  near  enough  to  Cambridge  to  enable  the  student,  if  he 
please,  to  attend  a  great  variety  of  collateral  instruction  there  given, 
and  to  make  use  of  the  College  Library  and  the  rich  scientific  collections 
of  the  University.  The  position  of  the  School  is  in  some  part  advan- 
tageous in  that  it  helps  to  maintain  the  spirit  and  atmosphere  proper  to 
a  School  of  Agriculture  and  insures  to  its  younger  students  mental  inde- 
])endence,  freedom  from  distractions,  and  opportunity  to  devote  them- 
selves seriously  to  their  chosen  studies.  Students  may  live  either  in  the 
immediate  vicinity  of  the  School,  or  in  Boston  proper,  or  in  some  one  of 
the  villages  upon  the  lines  of  the  adjacent  railways. 

INSTRUCTORS. 

Edmund   Hersey,  Instructor  in  Fai-ming^  and  Superintendent  of  the 

Bussey  Faiin. 
Francis  Humphreys    Storer,    S.B.,   A.M.,  Dean,  and   Professor  of 

AgHculiural  Chemistry. 
Benjamin  Marston  Watson,  A.B.,  Instructor  in  Horticulture. 
Kli8Ha  Wilson  Morse,  B.A.S.,  Instructor  in  Natural  History , 
Henry  Heywood  Fox,  A.B.,  Instructor  in  Mathematics  and  Surveying, 
Frank  Thompson  Dillingham,  S.B.,  Assistant  in  Chemistry. 

Charles    Spragte    Sargent,    A.B.,   LL.D.,   Director  of  the  Arnold 
Arboretum. 


THE  ARNOLD  ARBORETUM. 


The  Arnold  Arboretum  was  founded  in  1872,  by  the  truatees  under  the 
will  of  Jambs  Arnold,  of  New  Bedford,  for  the  purpose  of  scientlflc  re- 
search and  experiment  in  Arboriculture,  Forestry,  and  Dendrology,  and 
as  a  Museum  of  trees  and  shrubs  suited  to  the  climate  of  Massachusetts. 
The  Arboretum  occupies  a  portion  of  the  Bussey  Farm  in  West  Roxbury, 
220  acres  in  extent,  and,  under  a  special  arrangement  with  the  City  of 
Boston,  is  open  to  the  public  every  day  in  the  year  from  sunrise  to  sunset. 
The  liring  collections  are  supplemented  by  an  Herbarium,  Museum,  and 
library. 

OFFICERS. 

Charles   Spraoub    Sargeht,   A.B.     LL.D.,    Dirbctor,   and   Arnold 

Professor  of  Arboriculture. 
Charlbs  Edward  Faxow,  S.B.,  Assistant ^  in  charge  of  Berbarium  and 

Museum. 
Jacksow  Dawson,  Superintendent. 

Any  one  properly  qualified  to  pursue  the  study  of  practical  arboriculture 
or  dendrology  may  be  admitted  to  the  Arboretum  as  a  student.  Such  stu- 
dents will  be  permitted  to  take  part  in  the  work  carried  on  in  the  Arboretum 
as  well  as  to  make  use  of  its  Library.  They  will  also  receiye  from  the 
officers  of  the  Arboretum  such  assistance  and  advice  in  the  study  of  any 
branch  of  Arboriculture  or  Dendrology  as  can  be  rendered  without  inter- 
ference with  current  work.  In  order  to  study  with  advantage  in  the 
Arboretum,  the  student  should  already  possess  such  a  degree  of  botanical 
knowledge  as  is  implied  in  a  thorough  acquaintance  with  "  Gray*s  Botan- 
ical Text  Book,"  or  any  equivalent  work.  He  must  have  some  knowledge 
of  horticultural  methods  and  practice,  and  should  be  familiar  with  the 
native  trees  at  least  of  the  New  England  States. 

Application  for  admission  may  be  made  to  the  Director,  with  whom  the 
fees  for  instruction  may  be  agreed  upon.  Fees  may  be  remitted  in  con- 
sideration of  services  performed. 


EXERCISE  AND  ATHLETIC  SPORTS. 


THE  HEMENWAY  GYMNASIUM. 

OFFICERS. 

Dudley  Allrn  Sarobnt,  A.M.,  M.D.,  S.D.,  Diebctok. 
Frances  Dohs,  Inttrueior  in  Gymncutia. 
Clarence  Bertrand  Van  Wtck,  Recorder. 

This  Gfmnasium,  named  in  honor  of  Auocstcs  Hemehwat,  of  Boston, 
of  the  Class  of  1875,  who  gave  it  to  the  University,  is  a  handsome 
and  spacious  structure,  built  in  1878  and  equipped  with  the  utmost 
thoroughness. 

The  growth  of  the  University  and  the  interest  in  this  department  dur- 
ing the  past  fifteen  years  has  necessitated  an  increase  of  room  and 
facilities,  which  Mr.  Hemenway  has  met  by  making  an  extensive  addition 
to  the  Gymnasium  in  1895. 

This  new  addition  affords  an  increased  floor  area  of  15,000  square  feet, 
with  locker,  bathing,  and  dressing  rooms,  accommodating  2500  students. 

An  area  of  some  12,000  square  feet  of  ground  immediately  connected 
with  the  Gymnasium  has  been  enclosed,  graded,  and  covered  with  asphalt, 
to  afford  facilities  for  practising  gymnastic  exercises  and  games  in  the 
open  air. 

The  Gymnasium  proper  has  a  floor  space  of  30,000  square  feet,  including 
a  large  main  hall  for  general  exercise,  a  running-gallery,  rowing-room,  and 
basement  for  Bowling  Alleys,  Hand  Ball  Courts,  and  rooms  for  Fencing, 
Sparring,  Wrestling,  and  other  exercises. 

The  Main  Hall  is  furnished  with  a  large  variety  of  light  and  heavy  gym- 
nastic apparatus  and  all  the  best  patterns  of  the  moderp  developing 
appliances. 

The  building  is  lighted  throughout  by  electricity  and  warmed  and  venti- 
lated by  a  novel  arrangement  of  steam  pipes,  light  wells,  and  air  shafts. 

Hie  Gymnasium  is  open  to  all  members  of  the  University  free  of 
expense,  on  week  days  from  11  a.m.  to  1  p.m.,  3  to  5.30,  and  8  to  10  p.m., 
except  on  Saturdays,  when  it  is  closed  at  7  o'clock. 
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The  attendance  is  voluntary,  and  the  system  adopted  is  one  designed  to 
meet  the  special  wants  of  each  indiridual.  Realizing  the  great  diversity 
in  age,  size,  and  strength,  as  well  as  in  health,  of  the  students  who  attend 
the  University,  the  Director  makes  no  attempt  to  group  them  into  classes 
pursuing  the  same  course  of  exercises. 

Upon  entering  the  University,  each  student  is  entitled  to  an  examination 
bj  the  Director,  in  which  his  physical  proportions  are  measured,  his 
strength  tested,  his  heart  and  lungs  examined,  and  information  solicited 
concerning  his  general  health  and  inherited  tendencies.  From  the  data 
thus  procured,  a  special  order  of  appropriate  exercises  is  made  out  for 
each  student,  with  specifications  of  the  movements  and  apparatus  which 
he  may  best  use.  These  exercises  are  marked  in  outline  on  cards  with- 
out charge,  or  in  handbooks  accompanied  by  charts  at  a  small  expense. 
After  working  on  this  prescription  for  three  or  six  months,  the  student  is 
entitled  to  another  examination,  by  which  the  results  of  his  work  are 
ascertained,  and  the  Director  enabled  to  make  a  further  prescription. 
Students  holding  Scholarships  are  expected  to  be  examined  twice  a  year ; 
and  those  desiring  to  enter  Athletic  Contests  are  required  to  be  examined 
by  the  Director  and  to  obtain  his  permission  so  to  do. 

In  addition  to  the  individual  prescriptions,  there  are  classes  in  Free 
Movements  and  Light  Gymnastics,  designed  to  afford  an  opportunity  for 
general  development  to  all  students  of  the  University  who  are  not  mem- 
bers of  the  athletic  teams  or  who  are  not  in  need  of  specially  prescribed 
exercises. 

All  students  of  Harvard  University  desiring  to  enter  as  competitors  in 
Athletic  Contests  are  required  to  give  evidence  of  their  ability  by  making 
the  following  strength  tests  according  to  the  Intercollegiate  Agreement, 
in  addition  to  the  regular  physical  examinations  :  — 

Candidates  for  the  University  Crew  and  Foot-ball  Team  and  Weight 
Throwers  are  expected  to  make  a  total  strength  test  of  700  points. 

Candidates  for  the  University  Ball  Nines  and  Track  and  Field  Events, 
Class  Crews  and  Foot-ball  Teams  and  Gymnastic,  Wrestling  and  Sparring 
Contests  are- expected  to  make  a  total  strength  test  of  600  points. 

Candidates  for  the  University  LaCrosse,  Cricket,  Tennis,  and  Golf 
Teams,  Class  Ball  Nines,  and  Class  Track  and  Field  Events  are  expected 
to  make  a  total  strength  test  of  500  points. 

These  points  are  reckoned  as  follows :  —  The  number  of  kilos,  lifted  with 
the  back  and  legs  straight,  and  the  number  of  kilos.  lifted  with  the  legs 
bent,  added  to  the  strength  of  the  grip  of  the  right  and  left  hand,  expira- 
tory power  as  tested  by  the  manometer,  and  one-tenth  of  the  weight  in 
kilos,  multiplied  by  the  number  of  times  that  the  person  can  raise  his 
weight  by  dipping  between  the  parallel  bars  and  pulling  his  weight  up 
to  his  chin  on  the  horizontal  bar.     One  twentieth  of  the  lung  capacity 
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maj  be  lubstituted  for  the  lang  strength  or  expiratory  test  Where  the 
strength  test  falls  below  the  desired  standard  the  capacity  of  lungs  is  taken 
into  account  in  summing  up  the  condition. 

These  tests  are  made  and  certificates  granted  on  any  day,  excepting  Sat- 
urday and  Sunday,  between  2  and  4  p.m.,  within  two  weeks  previous  to  a 
contest,  but  no  examinations  are  made  or  certificates  granted  on  the  day 
of  the  contest. 


COMMITTEE  ON  THE  REGULATION  OF 

ATHLETIC  SPORTS. 

FACULTY  MSMBSRS. 

Iba  Nblson  Hollis,  A.M.,  L.H.D.,  Profesior  of  Engineering  ^  Chairhav. 
Archibald  Cart  Coolidgb,  Fh.l}.,  Assistant  FYofessor  of  Nigtory. 
Thomas  Nixoh  Cabveb,  Ph.D.,  Assistant  Professor  ofPolitietU  Eeanomym 

GRADUATE  MSMBSRS. 

James  Jackson  Storrow,  A.B. 
Roland  William  Botden,  A.B. 
Bertram  Gordon  Waters,  A.B. 

UNDSR6RADUATS  MSMBSRS. 

Charles  Hodgdon  Schweppe,  Class  of  1902,  Secrstabt. 
William  Edwards  Ladd,  Class  of  1902, 
Robert  Peebles  Kernan,  Cla^s  of  1903 ,  L,S.S. 


Charles  Hodgdon  Schweppe,  Acting  Gbaduatb  Tbbasubbb. 

The  President  and  Fellows  established  the  Committee  on  the  Regula- 
tion of  Athletic  Sports  by  the  following  vote,  to  which  the  Overseers 
consented :  — 

'*  Voted^  That  the  following  be  adopted  as  one  of  the  standing  rales  and 
orders  of  the  President  and  Fellows  and  the  Board  of  Overseers  :  — 

*'  A  Committee  for  the  Regulation  of  Athletic  Sports  shall  hereafter  be 
annually  appointed  and  chosen  as  follows  :  three  members  of  the  Univer- 
sity Faculties,  and  three  graduates  of  the  College — these  six  to  be  ap- 
pointed by  the  Corporation  with  the  consent  of  tlie  Overseers ;  and  also 
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three  andergraduates  to  be  chosen  during  the  first  week  of  the  College 
year  by  the  majority  vote  of  the  following  students :  the  Presidents  of 
the  Senior,  Junior  and  Sophomore  classes,  and  a  representative  from  each 
of  the  following  athletic  organizations :  the  Boat  Club,  the  Cricket  Club, 
and  the  Athletic,  Base-ball,  Foot-ball,  Cycling,  and  Tennis  Associations, 
who  shall  be  called  together  for  the  purpose  of  making  this  choice  by  the 
President  of  the  University. 

"  This  Conmiittee  shall  have  entire  supervisioh  and  control  of  all 
athletic  exercises  within  and  without  the  precincts  of  the  University, 
subject  to  the  authority  of  the  Faculty  of  Arts  and  Sciences,  as  defined 
by  the  Statutes." 

Under  the  authority  thus  conferred  the  Committee  exercises  a  general 
supervision  over  the  grounds  and  buildings  devoted  by  the  University  to 
athletic  sports  and  exercise ;  over  the  times  and  places  of  athletic  con- 
tests; and  over  the  physical  condition  of  those  engaged  in  them.  The 
regulations  framed  by  the  Committee  forbid  the  employment  of  unau- 
thorized persons  as  trainers,  and  require  intercollegiate  and  other  contests 
to  be  held  at  such  times  and  places  as  will  cause  least  interference  with 
study.  No  person  is  permitted  to  take  part  in  athletic  contests  without  a 
physical  examination  by  the  Director  of  the  Gymnasium,  and  his  permis- 
sion so  to  do.  No  person  who  is  not  a  student  of  some  department  of  the 
University  in  full  and  regular  standing  is  allowed  to  take  part  in  any 
athletic  contest  or  exhibition.  The  Committee  chooses  its  own  officers, 
and  appoints  a  Graduate  Treasurer,  who  exercises  supervision  over  the 
accounts  of  all  athletic  organizations  using  University  grounds  or  build- 
ings. The  Committee  makes  a  report  annually  to  the  President  of  the 
University. 


BUILDINGS  FOR  ATHLETIC  USES. 

Besides  the  Gymnasium,  four  other  buildings  are  held,  either  by  the 
University  or  by  trustees,  for  the  exclusive  use  of  students  of  the 
University. 

A  substantial  building  for  the  use  of  the  Base-ball  and  other  teams  was 
erected  in  1897-98  to  the  memory  of  Mr.  Henry  Astob  Carey,  in 
exchange  for  the  building  on  Ilolracs  Field  surrendered  to  the  tJniversity 
for  purposes  of  instruction.     It  has  a  floor  space  of  7700  square  feet. 

The  new  University  Boat  House,  the  gift  of  the  Harvard  Club  of 
New  York  City,  is  situated  on  Charles  River,  about  half  a  mile  from  the 
College.  It  is  used  by  regular  crews  and  by  the  Newell  Boat  Club.  It 
has  locker  and  boat  room  for  about  500  students.     A  number  of  rowing 
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machine!  and  a  well  equipped  rowing  tank  have  been  placed  in  the 
building,  for  winter  work. 

By  the  gift  of  Mr.  Georob  Walkbr  Wbld,  of  the  Clais  of  1660,  a  second 
boat  house  was  erected  in  1889-90  for  the  use  chiefly  of  students  not  rowing 
on  regular  crews.  It  is  situated  about  one  third  of  a  mile  from  the  College, 
and  has  lockers  and  boat-storage  sufficient  for  the  use  of  800  students. 

By  subscriptions  from  Alumni  the  ''  Locker  Building**  was  erected  in 
1893-94  on  Soldier's  Field.  This  building  has  a  capacity  of  1500  lockert, 
and  contains  also  large  shower-rooms  and  dressing-rooms. 

A  Gate  Lodge  was  erected  near  the  entrance  to  Soldier's  Field  during 
the  fall  of  1899.  It  contains  one  large  room  for  the  general  use  of  students 
and  their  friends,  and  several  smaller  rooms  for  the  use  of  the  attendant  in 
charge  of  the  athletic  grounds. 


PLAY-GROUNDS. 

For  out-door  exercise,  the  University  and  the  students  themselves  have 
provided  two  grounds. 

Jarvis  Field,  a  few  hundred  feet  from  Holmes  Field,  is  about  four 
acres  in  area,  and  is  used  exclusively  by  tennis-players. 

By  a  gift  made  to  the  University  in  1890  by  Mr.  Hewry  Lee  Higoikbok, 
of  the  Class  of  1855,  the  students  are  provided  with  an  additional  play- 
ground of  twenty  acres.  This  new  field,  named  by  the  donor  the  Soldikr's 
Field,  is  situated  in  Allston,  at  a  short  distance  across  the  Charles  River, 
and  is  within  easy  reach  of  the  College  Yard.  It  is  used  for  foot-ball 
and  other  sports.  The  students  have  erected  upon  this  field  seats  for 
fifteen  thousand  persons. 


SCHOOLS.  COLLEGES,  AND  UNIVERSITIES  FROM  WmCH 
STUDENTS  HAVE  ENTERED  THE  LAWRENCE  SCIEN- 
TIFIC SCHOOL   1894-1901  INCLUSIVE. 

Adams  Academy,  Quincj,  Mass. 

Afton  Normal  College^  Afton,  Iowa. 

Albany  (N.Y.)  State  Normal  College. 

Albion  College,  Albion,  Mich. 

Alfred  Uniyersity,  Alfred,  N.Y. 

Allen  Brothers'  Prirate  School,  Newton,  Mass. 

Amherst  College,  Amherst,  Mass. 

Anglo-American  College,  Paris,  France. 

Ansonia  (Conn.)  High  School. 

Arkansas  Industrial  Unirersity,  Fayetterille,  Ark. 

Arlington  (Mass.)  High  School. 

Armour  Institute  of  Technology,  Chicago,  111. 

Arms  Academy,  Shelburne  Falls,  Mass. 

Asheville  School,  Asheville,  N.  C. 

Auburn  (N.Y.)  High  School. 

Ballou  &  Hobigand's  School,  Boston,  Mass. 

Baltimore  (Md.)  City  College. 

Barcelona  Uniyersity,  Spain. 

Barton  Academy,  Mobile,  Ala. 

Bath  (Me.)  High  School. 

Belmont  (Cal.)  School. 

Belmont  (Mass.)  School. 

Berkeley  High  School,  New  London,  Conn. 

Berkeley  School,  Boston^  Mass. 

Berkeley  School,  Washington,  D.C. 

Bethany  College,  Bethany,  W.  Va. 

Blake's,  W.  S.,  Private  School,  New  York,  N.Y. 

Boston  (Mass.)  College. 

Boston  (Mass.)  Commercial  College. 

Boston  (Mass.)  English  High  School. 

Boston  (Mass.)  Evening  High  School. 

Boston  (Mass.)  Free  Atelier. 

Boston  (Mass.)  Latin  School. 

Boston  (Mass.)  University. 
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Boys'  High  School,  Brooklyn,  N.Y. 

Bradford  (Pa.)  High  School. 

Bridgeport  (Conn.)  High  School. 

Bristol  Academy,  Taunton,  Mass. 

Brockton  (Mass.)  High  School. 

Bromfield  School,  Harrard,  Mass. 

Bromfleld-Pearson  School,  TafU  College,  Msm. 

Brookline  (Mass.)  Grammar  School. 

Brookline  (Mass.)  High  School. 

Brooklyn  (N.Y.)  Erening  Schools. 

Brooklyn  (N.Y.)  High  School. 

Brooklyn  (N.Y.)  Latin  School. 

Brooklyn  (N.Y.)  Polytechnic  School. 

Brown  College  Prep.  School,  Philadelphia,  Pa. 

Brown  Uniyersity,  Providence,  R.  I. 

Browne  &  Nichols's  School,  Cambridge,  Mass. 

Browning's,  J.  A.,  Prirate  School,  New  York,  N.T. 

Bryant  &  Stratton's  School,  Boston,  Mass. 

Bnchtel  College,  Akron,  O. 

Buffalo  (N.Y.)  High  School. 

Bulkeley  School,  New  London,  Conn. 

Bussey  Institution,  Jamaica  Plain,  Mass. 

Cambridge  (Mass.)  English  High  School. 

Cambridge  (Mass.)  Latin  School. 

Cambridge  (Mass.)  Manual  Training  School. 

Case  School  of  Applied  Science,  Cleveland,  O. 

Cedarcroft,  Cornwall,  N.Y. 

Centre  College,  Danville,  Ky. 

Central  High  School,  Washington,  D.  C. 

Charlestown  (Mass.)  High  School. 

Chauncy  Hall  School,  Boston,  Mass. 

Chelsea  (Mass.)  High  School. 

Chem.  Bact.  Institute,  Berlin,  Germany. 

Cheuault's,  D.  A.,  School,  Louisville,  Ky. 

Chicago  (III.)  Latin  School. 

Chicago  (111.)  Manual  Training  School. 

Cleveland  (Ohio)  Central  High  School. 

Cloyne  School,  Newport,  R.  I. 

Cobum  Classical  Institute,  Waterville,  Me. 

Cohasset  (Mass.)  High  School. 

Colby  Academy,  New  London,  N.  H. 

Colby  University,  Waterville,  Me. 
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Colgate  Univenitj,  Hamilton,  N.Y. 

College  of  the  City  of  New  York,  N.V. 

Colorado  High  School,  Colorado  Springs,  Col. 

Colorado  School  of  Mines,  Golden,  Colo. 

Columbia  High  School,  So.  Orange,  N.J. 

Coinrobia  Institute,  New  York,  N.Y. 

Columbia  University,  New  York,  N.Y. 

Concord  (Mass.)  High  School. 

Concord  (Mass.)  Home  School. 

Concord  (Mass.)  School. 

Concord  (N.  H.)  High  School. 

Condon  School,  New  York,  N.Y 

Conn.  Literary  Institute,  Duffleld,  Conn. 

Cornell  University,  Ithaca,  N.Y. 

Cutler's,  A.  H.,  Private  School,  New  York,  N.Y. 

Cutler's,  E.  H.,  School,  Newton,  Ma8i<. 

Dartmouth  College,  Hanover,  N.H. 

David  Prouty  High  School,  Spencer,  Mass. 

Dedham  (Mass.)  High  School. 

Deering  (Me.)  High  School. 

DeLancey  School,  Philadelphia,  Pa. 

De  La  Salle  School,  Chicago,  111. 

Denison  (Texas)  High  School. 

Denison  University.  (Jrunville,  Ohio. 

DePauw  University,  Oreencastle,  Ind. 

Detroit  (Mich.)  College  of  Law. 

Detroit  (Mich.)  High  School. 

De  Veaux  School,  Niagara  Falls,  N.Y. 

Dickinson  (Mass.)  High  School. 

Drisler  School   New  York,  N.Y. 

Dubuque  (la.)  High  School. 

Duluth  (Minn.)  Central  High  School. 

Durfee,  H.  M.  C,  High  School,  Fall  Hiver,  Mass. 

East  Division  High  School,  Milwnukei',  Wis. 
Eayr's,  W.  N.,  Private  School,  Boston,  Muss. 
Ecole  des  Beaux  Arts,  Paris,  France. 
Eliot  Grammar  School,  Boston,  Mass. 
Elmwood  School,  Buffalo,  N.Y. 
EmoTy  College,  Oxford,  Ga. 
Evening  Institute.  Y.  M.  C  A..  Boston,  Mass. 
Everett  (Mass.)  High  School. 
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Fiske  Uniyenity,  NMhrille,  Tenn. 
Fitcbbnrg  (Mms.)  High  School. 
Flexner'a,  Abraham,  School,  LonisTille,  Ky. 
Florence  (S.C.)  Public  Schools. 
Florida  Agricultural  College,  Lake  City,  FIa. 
Flushing  (N.Y.)  High  School. 
Fordham  (N.Y.)  College. 
Foxcroft  (Me.)  Academy. 
Franklin  (Ind.)  College. 
Franklin  School,  Cincinnati,  Ohio. 
Friends'  Academy,  New  Bedford,  Mass. 
Frye*8,  C.  B.,  School,  Boston,  Mass. 

Gardiner  (Me.)  High  School. 
Gardner  (Mass.)  High  School. 
Gloucester  (Mass.)  High  School. 
Grand  Island  (Neb.)  High  School. 
Groton  School,  Groton,  Mass. 
Gunnery  School,  Washington,  Conn. 

Hale's,  Albert,  Private  School,  Boston,  Mass. 

Harrow  School,  England. 

Harvard  College,  Cambridge,  Mass. 

Harvard  Graduate  School.  Cambridge,  Mass. 

Harvard  Medical  School,  Boston,  Mass. 

Harvard  School,  Chicago,  111. 

Haverford  (Pa.)  College  Grammar  School. 

Haverhill  (Mass.)  High  School. 

Haverliill  (Mass.)  Public  School. 

Hawley's  School,  Chautauqua,  N.Y. 

Heathcote  School,  Buffalo,  N.Y. 

Hedding  College,  Mingdon,  111. 

Highgate  School,  England. 

Highland  Military  Academy,  Worcester,  Mass. 

Hildreth's,  Arthur,  School,  Boston,  Mass. 

Hill  School,  Pottstown,  Pa. 

Hingham  (Mass.)  High  School. 

Holbrook's  School,  Sing  Sing,  N.Y. 

Holdemess  School,  Plymouth,  N.  H. 

Hoosick  Falls  (N.Y.)  High  School. 

Hopkiuson's,  J.  P.,  Private  School,  Boston,  Mass. 

Hotchkiss  School,  Lakevicw,  Conn. 

Howe  Military  School,  Lima,  Ind. 
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HndBon  Riyer  Mlitarv  Academy,  Nyack-on-Hndsoiiy  N.T. 
Hyde  Park  (Mass.)  High  School. 

Illinois  State  Normal  University,  Nonnal,  111. 
Indiana  University,  Bloomington,  Ind. 
Indianapolis  (Ind.)  High  School. 
Iowa  College,  Grinnell,  la. 
Ipswich  (Mass.)  High  School. 
Ironton  School,  Ironton,  Penn. 

Jenner's,  Wm.,  Private  School,  Syracuse,  N.Y. 

Keene,  (N.  H.)  High  School. 

Keith's,  M.  S.,  Private  School,  Boston,  Mass. 

Kendall's,  Joshua,  Private  School,  Cambridge,  Mafs. 

Kentucky  University  School,  Louisville,  Ky. 

Kenwood  School,  Chicago,  111. 

King's  School,  Stamford,  Conn. 

Lake  Forest  (111.)  Academy. 

Lansingburg  (N.Y.)  Grammar  School. 

Lausanne  (Switzerland)  Public  Schools. 

Lawrenceville  (N.J.)  High  School. 

Lawrenceville  School,  Lawrenceville,  N.J. 

Lehigh  University,  So.  Bethlehem,  Pa. 

Leland  Stanford  Jr.  University,  Stanford  University,  Gal. 

Lincoln  (Mass.)  High  School. 

Louisville  (Ky.)  College  of  Pharmacy. 

Louisville  (Ky.)  High  School. 

Lowell  (Mass.)  Commercial  College. 

Lowell  (Mass.)  High  School. 

Lowell  (Mass.)  Normal  School. 

Ljmn  (Mass.)  Classical  High  School. 

Lynn  (Mass.)  High  School. 

McGill  University,  Montreal,  Canada. 
McKendree  College,  Lebanon,  111. 
McMaster  University,  Toronto,  Canada. 
Madison  School,  New  York,  N.Y. 
Maine  State  College,  Orono,  Me. 
Maiden  (Mass.)  High  School. 
Maryland  Nautical  Academy,  Easton,  Md. 
Mass.  Agricultural  College,  Amherst,  Mass. 
Mass.  Institute  of  Technology,  Boston,  Masc. 
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Matten  Park  High  School,  Buffalo,  N.T. 

MeftdTille  (Pa.)  Theological  School. 
Meclianic  Aru  High  School,  Boston,  Maas. 
Medford  (Mass.)  High  School. 
Medway  (Mass.)  High  School. 
Melrose  (Mass.)  High  School. 
Michigan  Agricultural  College,  Agri.  Coll.,  Mich. 
Michigan  Military  Academy,  Orchard  Lake,  Mich. 
Michigan  State  Normal  Colleges  Ann  Arbor,  Mich. 
Milton  Academy,  Milton,  Mass. 
Milwaukee  Academy,  Milwaukee,  Wis. 
Missouri  State  Uniyersity,  Columbia,  Mo. 
Mohegan  Lake  School,  Peekskill,  N.Y. 
Montclair  (N.J.)  High  School. 
Morristown  School,  Murristown,  N.J. 
MoBher*8,  C.  E.  E.,  Pn»p.  School,  New  Bedford, 
Mt.  Hermon  School,  Mt.  Hermon,  Mass. 
Mt.  St.  Mary's  (Md.)  College. 

Nazareth  Hall  Military  Academy,  Nazareth,  Pa. 

New  Albany  (Ind.)  High  School. 

New  Bedford  (Mass.)  High  School. 

New  Hampshire  College  of  Agriculture  and  Mechanic  Aria,  Dnr* 

ham,  N.  H. 
New  Hampshire  Conference  Seminary,  Tilton,  N.H 
New  York  (N.Y.)  College  of  Pharmacy. 
New  York  University,  New  York  City. 
Newark  (N.J.)  Technical  School. 
Newburyport  (Mass.)  High  School. 
Newton  (Mass.)  High  School. 
Nichols  School,  BuflFalo,  N.Y. 
Nichols  Academy,  Dudley,  Mass. 
Noble  &  Greenough's  School,  Boston,  Mass.    • 
Normal  College,  Truro,  Nova  Scotia. 
Norristown  (Pa.)  Preparatory  School. 
North  Adams  (Mass.)  High  School  (I)rury  Academy). 
Nortliern  Ind.  Normal  School,  Valparaiso,  Ind. 
Northwe8tt»rn  University,  Evanston,  111. 
Non»'ich  (Conn.)  Free  Academy. 
Norwich  University,  Northfield,  Vt. 

Oberlin  College,  Oberlin,  O. 
Olean  (N.Y.)  High  School. 
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Owego  (N.Y.)  Free  Acftdemy. 
Oxford  (Me.)  High  School. 

Park  Institute,  Alleghany  City,  Pa. 
Peekakill  (N.Y.)  Military  Academy, 
Pennacook  Normal  School,  Pennacook,  N.  H. 
Penn.  Military  Academy,  Chester,  Pa. 
Penn.  Stete  College,  State  College,  Pa. 
Penn  Van  Academy,  Penn  Yan,  N.Y. 
Peter  Cooper  High  School,  New  York,  N.Y 
Philadelphia  (Pa.)  College  of  Pharmacy 
Phillips  Academy,  Andorer,  Mass. 
Phillips  Academy,  Exeter,  N.  H. 
Phoenix  (Ariz.)  High  School. 
Pictou  (N.  S.)  Academy. 
Plnkerton  Academy,  Derry,  N.H. 
Pittsburg  (Pa.)  Academy. 
Pomfret  School,  Pomfret  Center,  Conn. 
Portland  (Me.)  High  School. 
Powder  Point  School,  Duxbury,  Mass. 
Pratt  Institute,  Brooklyn,  N.Y. 
Princeton  Uniyersity,  Princeton,  N.  J. 
Prospect  Union,  Cambridge,  Mass. 
Providence  (R.  I.)  High  School. 
Proyincial  Normal  School,  Truro,  N.S 
Purdue  Uniyersity,  Lafayette,  Ind. 

Queen's  Uniyersity,  Kingston,  Ontario,  Canada. 
Quincy  (Mass.)  High  School. 

Racine  College,  Racine,  Minn. 

Rayen  School,  Youngstown,  O. 

Reading  (Mass.)  High  School. 

Reading  (Pa.)  High  School. 

Red  Hook  (N.Y.)  Public  School. 

Rensselaer  Polytechnic  Institute,  Troy,  N.Y. 

Richmond  (Ind.)  High  School. 

Rideout*s,  Miss,  Private  School,  Boston,  Mass. 

Ridge  School,  Washington,  Conn. 

Ridley  College,  St.  Catherine's,  Ontario,  Canada. 

Riveryiew  Military  Academy,  Poughkeepsie,  N.Y. 

Rockland  (Mass.)  High  School. 

Rockridge  Hall,  Wellesley,  Mass. 
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Rogen  High  School,  Newport,  K.  I. 

Roxbury  (MaMfi.)  Drawing  School. 

Roxbury  (Mass.)  High  School. 

Roxbur?'  (Masfi.)  Latin  School. 

Rutgers  Preparatory  School,  New  Brunswick^  N.  J« 

St.  Francis  Xavier  College,  Antigonish,  N.S. 

St.  Francis  Xavier  College,  New  York,  N.Y. 

St.  John  (N.B.)  High  School. 

St.  Joseph  (Mich.)  High  School. 

St.  Laurent  College,  Montreal,  Canada. 

St.  Louis  (Mo.)  High  School. 

St.  Louis  (Mo.)  Manual  Training  School. 

St.  Luke*B  School,  Bustleton,  Pa. 

St.  Mark's  School,  Southborough,  Maas. 

St.  Mary's  College,  Montreal,  Can. 

St.  Paul's  School,  Concord,  N.  H. 

St.  Paul's  School,  Garden  City,  L.  I. 

St.  Paul  Central  High  School,  St.  Paul,  Minn. 

St.  Thomas  Aquinas  College,  Cambridge,  Mms. 

Sach's  Collegiate  Institute,  New  York  City. 

Salem  (Mass.)  High  School. 

Sandwich  (Mass.)  High  School. 

SauguB  (Mass.)  High  School. 

School  of  Arts  and  Artisans,  New  York,  N.Y. 

Sedgwick  InHtitute,  Great  Barrington,  Masa. 

Shady  Side  Academy,  Pittsburg,  Pa. 

Smith  Academy,  St.  Louis,  Mo. 

Smith's  Private  School,  Cambridge,  Mass. 

Somerville  (Mass.)  High  School. 

Somorville  (Mass.)  Latin  School. 

Southbridge  (Moss.)  High  School. 

Southwestern  University,  Georgetown,  Tex. 

Springfield  (Mass.)  High  School. 

Springfii'ld  (Mas8.)  Evening  High  School. 

State  Normal  School,  Bridge  water,  Mass. 

State  Normal  School,  Bloomsburg,  Pa. 

State  Normal  School,  California,  Pa. 

State  Normal  Scliool,  Columbus,  (). 

State  Normal  Scliool,  Hyannis,  Mass. 

State  Normal  School,  Lowell,  Mass. 

State  Normal  School,  New  Britain,  Conn. 

State  Normal  Scliool,  New  Paltz,  N.Y. 
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State  Normal  School,  Oneonta,  N.T. 

State  Normal  School,  Oshkoah,  Wis. 

State  Normal  School,  Terra  Haute,  Ind. 

State  Normal  School,  Westfieldi  Mass. 

Stile*8  Preparatory  School,  Ithaca,  N.T. 

Stone's,  C.  W.,  School,  Boston,  Mass. 

Stoweirs,  G.  L.,  Private  School,  Lexington,  Mass. 

Swampscott  (Mass.)  High  School. 

Tallmadge*s  L.  A.  School,  Morristown,  N.J. 
Tabor  Academy,  Marion,  Mass. 
Taunton  (Mass.)  High  School. 
Taylor  School,  Birmingham,  Ala. 
Thayer  Academy,  So.  Braintree,  Mass. 
Torrington  (Ck>nn.)  High  School. 
Trinity  College,  Hartford,  Conn. 
Trinity  School,  New  York  City. 
Tufts  College,  Tufts  College,  Mass. 
Tulane  University,  New  Orleans,  La. 

Underwood  School,  Buffalo,  N.Y. 
Union  College,  Schenectady,  N.Y. 
University  de  France,  Paris,  France. 
University  of  Chicago,  Chicago,  111. 
University  of  Cincinnati,  Cincinnati,  O. 
University  of  Illinois,  Urbana,  111. 
University  of  Kentucky,  Lexington,  Ky. 
University  of  Maine,  Orono,  Me. 
University  of  Michigan,  Ann  Arbor,  Mich. 
University  of  Minnesota,  Minneapolis,  Minn. 
University  of  Nebraska,  Lincoln,  Neb. 
University  of  North  Carolina,  Chapel  Hill,  N.  C. 
University  of  Ottawa,  Ottawa,  Can. 
University  of  Pennsylvania,  Philadelphia,  Pa. 
University  of  Rochester,  Uochester,  N.Y. 
University  of  the  South,  Sewanee,  Tenn. 
University  of  Virginia,  Charlottesville,  Va. 
University  of  Vermont,  Burlington,  Vt. 
University  of  Toronto,  Toronto,  Can. 
University  of  Wisconsin,  Madison,  Wis. 
University  School,  Bridgeport,  Conn. 
University  School,  Chicago,  111. 
University  School,  Cleveland,  O. 


264 

Uniyersity  School,  Wuhington,  I).  C. 
Uppingham  School,  England. 
Urbana  Univenitj,  Urbana,  O. 
Utah  Agricnltoral  College,  Logan,  Utah. 

Vennont  Academy,  Sazton's  Rlrer,  Vt. 
Volkmann  School,  Boston,  Ma«t. 

Waban  School,  Waban,  Mass. 
Wabash  College,  CrawfordsTille,  Ind. 
Wakefield  (Mass.)  High  School. 
Wa]ker*s  Preparatory  School,  Beverly,  Mass. 

Waltham  (Mass.)  High  School. 

Warner,  B.  &  S.,  College,  Providence,  B.  I. 

Washington  (I).C.)  High  School. 

Washington  School  for  Boys,  Washington,  D.C. 

Washington  University,  St.  Louis,  Mo. 

Watertown  (Mass.)  High  School. 

Wesley  an  Academy,  Wilbraham,  Mass. 

Wesley  an  University,  Delaware,  O. 

West  Division  High  School,  Milwaukee,  Wis. 

West  Haitfoid  (Conn.)  High  School. 

W.  Va.  University,  Morgantown,  W.  Va. 

Westbrook  Seminary,  Westbrook,  Mass. 

Western  High  School,  Washington,  D.  C. 

Westminster  School,  Dobb's  Ferry,  N.Y. 

Weston  (Mass.)  High  School. 

Whittier  College,  Salem,  la. 

William  Jewell  College,  Liberty,  Mo. 

Williams  College,  Williamstown,  Mass. 

Williston  Seminary,  Eastbampton,  Mass. 

Wilson  &  Kellogg's  School,  New  York,  N.Y. 

Winchester  (Mass.)  High  School. 

Winthrop  (Mass.)  High  School. 

Wisconsin  State  Normal  School,  Oshkosh,  Wit. 

Woburn  (Mass.)  High  School. 

Woodbridge  School,  New  York,  N.Y. 

Worcester  (Mass.)  Academy. 

Worcester  (Mass.)  Classical  High  School. 

Worcester  (Mass.)  English  High  School. 

Worcester  (Mass.)  Polytechnic  Institute. 

Yale  University,  New  Haven,  Conn. 
Yonkers  (N.Y.)  High  School. 
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Prognimme  of,  114. 
Art  Museum,  228. 
Assistants,  18. 

Astronomical  Observatory,  246. 
Astronomy  for  admission,  61. 
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Bonds,  82. 
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Courses  in,  102. 
Botanic  Garden  and  Herbarium,  244. 
Botanical  Museum,  237. 
Buildings  and  Equipment,  04, 110,  115,  234. 
Buildings  for  Athletic  Uses,  268. 
B II  itse V  Institution ,  248 . 
Calculus,  courses  in,  163. 
Calendar,  6. 
Certificates, 

of  honorable  dismissal,  40. 

of  preparation  for  preliminary  and  final 
exammations,  40. 

Preliminary,  40. 

to  Special  Students,  45. 
Chairmen  of  Divisions,  10. 
Chapel,  224. 

Chemical  Laboratory,  230. 
Chemistry  for  admission,  50. 

Agricultural,  102. 

(Jourscs  iu,  182. 

Prof^ramme  of,  126. 
Civil  Engineering,  Programme  of,  101. 
Civil  Government  for  admission,  63. 
Clubs,  224. 
College  Rooms,  Assignment  of,  84. 

Prices  of,  86. 
Committees, 

of  Advisers,  20. 

on    Admission    from    other   Scientific 
S<hool.««,  20, 

on  Four  Year  Programmes,  20. 

on  Regulation  of  Athletic  Sports,  252. 
Conditiono,  AdmisMon,  and  Deficieno>c«, 

91. 
Conference.  Engineering,  178. 

Gcologiral,  221. 
Cooperative  iSociety,  83. 
Corporation,  9, 

Courses  of  Stutly,  Descriptions  of,  130-222. 
Cryptoiramic    and   Phanerogamic   Bottiny, 

Laboratories  of,  237. 
Definitions  of  Requirements,  (see  Require- 
ments), 
Deficiencies  of  prescribed  courses,  70. 
Degrees  in  Science,  71-73. 

Conditions  of  Candidacy  forS.B.,  S.M., 
S.D.,  71. 

Conferred,  June  25,  1002,  36. 

Residence  required,  71. 
Departnicnts  of  tlie  University,  7. 
Discipline,  93. 
Dismissal,  93. 
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Dlrinlty  H«U  and  Hoaii«.  Roomii  in,  88. 
DiTiniom  and  Dept.  of  the  Facnlty  of  Aits 

lUid  S<*teDreii,  1ft. 
Dnwing  for  iuiini«i*ion,  68. 

Courw'n  io,  163-16H,  164, 166. 
EcooomioM,  for  admi^iion,  63. 
Economics,  ( 'ounu^H  in,  146. 
Ktlucututu,  C  ourse*  in,  148. 
Elective  Studic'M 

Exttininatioo*  io,  for  lulmiMion,  67. 

K<>Kulatioii<«  concerning,  60. 
£le<*tn'>3il  EngineerinfT,  Prognunme  of,  106. 

Elictriritv,  ('our«e«.  in,  176-177. 18<^182. 
Engineering  Camp,  W. 
Engineerins 

Civil,  l^ogramme  of,  101. 

CoufHCfi  in,  162. 

El(>ctri<'al,  Programme  of,  106. 

(ieneral  Statement,  94. 

Mechanical,  Programme  of,  104. 
English  for  admiMion,  47,  68. 

Courseii  In,  141. 

Engliiih  ^.,67,141. 

Ne«r  Plan  of,  for  admUsion,  47. 
Enrolment  in  C'ourMM*  of  Study,  90. 
Equipini-nt    (see    aUo    Laboratories),    94, 

110,  116. 
ExawinHtiont*. 

Registration  Elanka  for  Examination, 
4U. 

Re<|uired  for  Adnd»sion,  46. 

Anticipatory,  90. 

to  remove  Deficiencien,  70. 

division  of,  preliminary  and   Anal,  or 
poHtponing,  41 . 

in  Drawing,  62. 

in  Elective  Ktndie»,  67. 

in  English  (New  Plan),  47. 

in  English  ^,67,68. 

in  French  ^,67. 

in  German  ^,67. 

Fee*,  40. 

Laboratory,  66. 

"  Make>up  **  mid-year  and  final,  92. 

Optiniiul,  for  advanced  standing,  68. 

Order  of,  66. 

Papers*,  M. 

PoHtponing,  41. 

Preliuiiiuiry,  41. 

RegtilationH  concerning,  92. 

Schcjlnle  of  ajImiM^ion,  66. 

Studies  in  which  tlicy  are  held,  46. 

Times  ami  P1rc<«s  of,  64. 
Expenscj*,  Tuition,  Laboratory,  80,  81. 

Room,  Board,  etc.,  83. 
ExpuUion,  «3. 
Extra  Htudics,  6S»,  90. 
Faculty  of  Artj«  an<l  Scien^*e«,  12. 
Fee«, 

for  Examinations,  40. 

Laboratory,  81. 

for  Hingli'  courses,  HI. 

Tuition,  80. 
Fellows  of  Ilanranl  C'ollcfre,  9. 
Fellowwhips,  74. 
Financial  Ai«l,  76,  79. 
Fine  Arts,  Courses  in,  15;i. 
Fogg  Art  Mu«eura,  24*2. 
Four-year  Program  men  of  Courses,  94. 

Committee  on,  20. 


French  for  admlaaion,  M. 

Courses  in,  14S. 
General  Account  of  the  School,  3S. 
(*ener»l  Science,  Prognimme  of,  ISO. 
<'eographr.  Course*  in,  909,  906,  309,  SM. 
(veobigical  Confrrem'e,  221. 
Geology, 

Courses  in,  2U3. 

Programme  of,  128. 
Geometry  for  admission,  67. 
<>erman  for  admission,  SA. 

Courses  in,  142. 
Government,  Civil,  for  admisaion,  tt. 

Courses  in,  146. 
(trades  of  scholarship,  70. 
Graduation  Fee,  81. 
Graduation, 

in  Arts  and  Science,  7S. 

in  Three  Years,  72. 
Greek  for  admission,  60. 

Courses  in,  138l 
G^nasium,  llemenway,  tfO. 
Herbarium,  (trar,  246.  * 
History  for  admission,  ft&. 

Courses  in,  145. 
Honors,  72. 

Horticulture,  Courses  in,  196. 
Hydra ulica.  Courses  in,  166. 
Hygiene,  Courses  in,  221. 
Instruction  in  other  Departmeots,  38l 
Instructors,  17. 

Laboratories,  94, 110, 230,  231, 236-238. 
Laboratory  Examinations,  66. 
Laboratory  Fees,  81. 
Laboratory  of  Metallography,  111. 
Laboratory  of  Metaliurgioal  Cbemistiy,  110. 
Landscape   Architecture,  Proframme  ot, 

C^ourses  in,  160. 
Latin  for  admission,  62. 

Courses  in,  140. 
Lecturers  an<l  Instructors,  17. 
Libraries,  96,  111,  228. 
Libranr,  rniveraity,  227. 
Loan -Fund",  79. 
Lo<lging  and  Boarding,  88. 
Mathematics,  Courses  in,  168. 
Mechanical  Engineering,  Programme  oil 

104. 
Mechanics,  Courses  in,  167. 
Metiical  Visitor,  17. 

Memorial  Hall  Dining  Association,  39,  83. 
Metallurgy.     (See  Mming.) 
Meteorology  for  admission,  61. 

Courses  in,  203. 
Mineralogiral  I^almratories,  238. 
Mineralogical  Museum,  238. 
Mineralogy  and  Petrographv,  Courses  in, 

213." 
Mining  and  Metallurgy, 

Courses  in,  215. 

Prognimnie  of,  100. 
Museums,  233.  234,  237-289,  241,  242. 
Music,  Course  in,  162. 
Nelson   Robinson  Jr.  Hall  (Architecfeanl 

Hall),  116. 
Nelson  Robinson  Jr.  TraTelling  Fellowship 

in  A  rchitecture,  74. 
Note-books,  69. 
Opportunities  for  Earning  Money,  79. 
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Order,  02. 
OreneerSf  10. 
Peabodj  Maaeiun,  280. 
PetitioDP,  80. 

Petro§nrapby,  Coane«  in,  218. 
Pbllosopny,  Coorves  in,  147. 
PhysicAl  Laborutory,  281. 
FhyBics  for  admission,  58, 00. 

Courses  in,  180. 
Fbysiography  for  admission,  60. 

Courses  in,  908-206,  210. 
Pierce  Hall,  04. 
Play  Groands,  254. 
*'  Points,"  meaninff  of  term,  44. 
Preachers  to  the  UniTersity.  17. 225. 
Pk'ellminary   Examination   and  Teacher's 

Certificate  of  Preparation  for,  41. 
Prescribed  studies  (see  also  Programmes), 

Anticipation  of,  08, 00. 
President  and  Fellows,  0. 
Prizes  open  to  students,  78. 
Probation,  08. 
Programmes,  Four-Year,  04. 

Anatomy,  Physiology  and  Hygiene,  184. 

Architecture,  114. 

Biology,  ISO. 

Chemistry,  128. 

Ciril  Engineering,  101. 

Electrical  Engineering,  100. 

Oeneral  Science,  187. 

Geology,  128. 

Landscape  Architecture,  121. 

Mechanical  Engineering,  104. 

Mining  and  MetallurgT,  100. 

Teachers  of  Science,  188. 
Promotion  to  a  higher  class,  01. 
Publications.  222. 

Randall  Dining  Association,  80,  88. 
Registration  Blank»,  40. 
Registration  and  Residence  of  students,  80. 
Registration  Blanks  for  Admission  Emml- 

nation,  40. 
Regulations  of  the  School,  80. 

Concerning  admission,  30. 
•*         Studies,  00. 
Requirements, 

for  admission,  40. 

Definitions  of  studies  in  which  cxam> 
inations  .ire  held,  47-04. 

Algebra,  ''•6,  58. 

Anatomy,  Physiology,  Hygiene,  00. 

Astronomy,  01. 

Botanv,  81. 

(JhemiMtry,  50. 

Drawing,  82. 

English.  47. 

French,  54. 


Requirements, 

Gteometry,  57. 

German,  58. 

Greek,  50. 

History,  55. 

Latin,  52.   - 

Log.  and  Trig.,  68. 

Meteorology,  01. 

Physics,  58.  60. 

Physiography,  80. 

Shopwork,  02. 

Zottlogy,  81. 
Residence  of  Students,  80. 
Rooms,  College,  Assignment  of.  Prices  of, 

84-88. 
Scholarship,  Grades  of,  70. 
Scholarships  open  to  students,  70. 

Holders  of,  in  lOOO-lOOl,  85. 

Payment  of  Income  of,  78. 
School  Bxon'Ises,  attendance  required,  80. 
Schools.  Colleges,  and  UniTersitics  from 

which  students  have  come,  255. 
Semitic  Museum,  241. 
Shopwork,  100. 
Shopwork  for  admission,  02. 

Courses  in,  171. 
Simpkins  Assay  Laboratory,  110. 
Simpkins  Metallurgical  Laboratory,  HI. 
Simpkins  Ore-Dressing  Laboratory,  110. 
Spanish,  Courses  in,  145. 
Special  Students, 

Admission  of,  80,  48. 

Certificates  of  Proficiency,  45. 

Choice  of  Studies  of,  43. 

Regulations  concerning,  01. 
Students  in  1001-1002,  21. 
Studieri  in  which  ndmission  examinations 

are  held.     (See  "Requirements.") 
Summer  Courses,  185, 106, 171, 100,  212, 222. 
Summer  Work,  111. 
Surveying,  Courses  in,  165, 166. 
Suspeiision,  08. 

Teachers  of  Science,  Programme  for,  136. 
Term-Bills,  82. 
TestimonUls,  40. 
Themes,  late,  80. 
Trigonometry  for  admission,  58. 

Course  in,  162. 
Tuition  Fees.  80. 
University  Museum,  233. 
Zotflogieal  Club,  203. 
Zoological  Labonifoi-y,  236. 
Zo<ilogy  and  pHlHeniitology,  Laboratories 

of,  235. 
Zo<51ogy  for  a<lmi«sioii,  61. 

Coiirso!*  in,  IW7. 

Museum  of  Comparative,  284. 


The  Academic  Year  begins  on  the  Thnrsday  following   the   Uut 
Wednesday  in  September. 

Commencement  Day  is  on  the  last  Wednesday  in  June. 

The  Vacation  begins  on  the  day  after  Commencement  Day^  and  enda 
on  the  last  Wednesday  in  September. 

There  are  two  short  recesses,  at  Christmas  and  in  April. 


For  copies  of  this  Catalogue,  and  for  further  information,  address 
J.  L.  Love,  Secretary,  Lawrence  Scientific  School, 

Cambridge,  Mass. 


^^  AH  official  letters  and  all  applications  addressed  to  the  Admin- 
istrative Board  of  the  School,  or  to  the  Dean,  should  be  sent  to  the 
Secretary's  Office,  x6  University  Hall. 
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SCIENTIFIC  SCHOOL  CALENDAR. 


1803. 

Sept.  21-26^  Monday  to  Saturday.     Examinations  for  admission  to  Har- 

vard  College  and  the  Lawrence  Scientific 
School. 

Sept.  30 1  Wednesday.      Registration  of  students. 


Oct.  1,  Thunday. 


Academic  Tear  begins.    Registration  of  stu- 
dents continued. 


Nov.  26^  Thursday.         Thanksgiving  Day :  a  holiday. 
Recess  from  December  23,  1903,  to  January  2,  1904,  ikclusive. 


1804. 

Feb.  15,  Monday. 

Feb.  22,  Monday. 
Apr.  J,  Friday. 


Second  half-year  begins. 

Washington's  Birthday  :  a  holiday. 

Last    day    for   receiving   dissertations   for  the 
Bowdoin  Prizes. 


Recess  from  April  17  to  April  23,  inclusive. 

May  30y  Monday.  Memorial  Day  :  a  holiday. 

June  29i  Wednesday.      Commenceinent. 

Summer  Vacation   of  Thirteen  Weeks,  from  Commengbment  Day 

TO  September  28,  inclusitb. 


DEPAKTMENTS  OF  THE  UNIVERSITY. 


The  University  comprehends  the  following  departments  :  — 

Harvard  College, 

The  Lawrence  Scientific  School, 

The  Graduate  School, 

The  Divinity  School, 

The  Law  School, 

The  Medical  School, 

The  Dental  School, 

The  Bu88Ey  Institution  (^a  School  of  Agriculture;, 

The  Arnold  Arboretum, 

The  University  Library, 

The  Museum  of  Comparative  Zo6logv, 

The  Peabody  Museum  of  American  Archaeology 

AND   Ethnology, 
The  University  Museum, 
The  Botanic  Garden, 
The  Gray  Herbarium, 
The  Astronomical  Observatory. 

9Sf^  Stadents  in  regular  standing  in  any  one  department  of  the 
University  are  admitted  free  to  the  instruction  and  the  examinations 
given  in  any  other  department,  with  the  exception  of  exercises  carried 
on  in  the  special  laboratories.  But  no  student  whose  tuition  fee  for 
the  year  amounts  to  less  than  $150  is  admitted  to  exercises  given  in 
any  department  other  than  that  in  which  he  is  enrolled,  except  by 
special  permission  of  the  Dean  of  the  department  in  which  the  instruc- 
tion is  given,  after  being  duly  accredited  thereto  by  the  Dean  of  the 
department  of  which  the  student  is  a  member. 


ADMINISTRATIVE   OFFICERS. 


President:  Charles  William  Eliot,  a.m.,  ll.d. 
Office,  5  University  Hftll,  Cambridge. 

Treasurer:  Charles  Frantis  Adams,  2d,  a.b.,  ll.b. 
Office,  50  State  St.,  Boston. 

Dean  of  the  Lawrence  Scientific  School  and  Chairman  of  the  Committee 
on  the  Summer  School :  Nathaniel  Southgate  Shaler,  s.d. 
Office,  IG  University  Hall.    Office  hours,  daily,  9  a.m.,  except  Saturday. 

Secretary  of  the  Lawrence  Scientific  School  and  Clerk  of  the  Summer 
School:  James  Lee  Love,  a.m. 
Office,   16  University  Hall.      Office   hours,  9  a.m.  and   2.30  p.m.; 
Saturday,  9  a.m. 

Dean  of  the  Faculty  of  Arts  and  Sciences:  Le  Baron  Russell  Bbxgos, 

A.M.,  LL.D. 

Office,  5  University  Hall. 

Secretary    of  the    Fcu:\ilty    of  Arts    and    Sciences:     John    Qcddard 
Hart,  a.m. 
Office,  5  University  Hall. 

Recorder  of  the  Faculty  of  Arts  and  Sciences :    Gboroe  Washington 

VyRAM,    A.B* 

Office,  4  University  Hall.     Office  hours,  9  a.m.  to  1  p.m.;  Satarday, 
9  A.M.  to  12  M. 

Regent:  George  Alonzo  Bartlett,  a.m. 
Office,  5  University  Hall. 

Librarian:  William  Coolidge  Lane,  a.b. 
Office,  Gore  Hall,  Cambridge. 

Director  of  the  Hemenway  Gymnasium:  Dudley  Allen  Saroent,  m.d., 

8.D. 

Office,  Hemenway  Gymnasium. 

Bursar:  Charles  Frank  Mason,  a.b. 

Office,  Dane  Hall.  Cambridge.     Office  hours,  9  a.m.  to  1  p.m. 

Publication  Agent:  John  Bertram  Williams,  a.b. 

Office,  2  University  Hall,  Cambridge.     Office  hours,  9  a.m.  to  6  p.m.  ; 
Saturday,  9  a.m.  to  12.30  p.m. 


THE   PRESIDENT  AND  FELLOWS   OF 
HARVARD  COLLEGE. 


This  Board  is  commonly  known  as  the  CoBPoaATiON. 


PRESroENT. 

CHARLES  WILLIAM  ELIOT,   A.M.,  LL.D., 

17  Quincy  St.,  Cambridge. 

FELLOWS. 

HENRY  PICKERING  WALCOTT,   A.B.,  M.D., 

11  Waterhouse  St.,  Cambridge. 

HENRY  LEE  HIGGINSON,  A.M.,  LL.D.,   44  State  St.,  Boston. 


SAMUEL  HOAR,  A.B.,  Concord. 

FPANCIS  CABOT  LOWELL,   A.B.. 

United  States  District  Court,  Boston. 

ARTHUR  TRACY  CABOT,  A.M.,  M.D., 

1  Mariborough  St.,  Boston. 

TREASURER. 

CHARLES  FRANCIS  ADAMS,    2d,   A.B.,   LL.B., 

50  State  St.,  Boston. 


THE   BOARD   OF  OVERSEERS. 


The  President  and  Trkasurbr  of  the  University,  ex  officio,  and  the 
following  persons  by  election  :  — 

1903.* 

CHARLES  JOSEPH   BONAPARTE,  A.B.,  LL.B.,    216  St.  Paul  St., 
Baltimore,  Md. 

CHARLES  FOLLEX  FOLSOM,  A.M., M.D.,  16  Marlborough  St., Boston. 

JAMES  JACKSON  STOUROW,  A.B.,  LL.B.,  44  SUte  St.,  Boston. 

FRANCIS   LEE   HIGGINSON,  A.B.,  50  State  St.,  Boston. 

GEORGE  ANGIER  GORDON,  A.B.,  D.D.,  646  Boylston  St.,  Boston. 

1804. 

MOORFIELD   STOREY,  A.M.,  735  Exchange  Building.  Boston. 

JOHN  NOBLE,  LL.B.,  LL.D.,  Court  House,  Pemberton  Sq.,  Boston. 

WINSLOW   WARREN,  A. B.,  LL.B.,  266  Washington  St.,  Boston. 

HENRY   SHIPPEN   HUIDEKOPER,    A.M.,   1704  Pine  St.,  Philadel- 
phia,  Pa. 

GEORGE    EVERETT    ADAMS,    A.M.,    LL.B.,    530    Belden    Ave.. 
Chicago,  111. 

1905. 

WILLIAM  AMOS  BANCROFT,  A.B.,  12  Ware  St.,  Cambridge. 

CHARLES  ELIOT   NORTON,  Litt.D.,  LL.D.,  D.C.L..  Shady  Hill, 
off  Irving  St.,  Cambridge. 

WILLIAM   EVERETT,  Ph.D.,  L.H.D.,  LL.D.,  Quincy. 

STEPHEN   MINOT   WELD,  A.M.,  89  State  St.,  Boston. 

WILLIAM  CALEB  LORING,  LL.B.,  LL.D.,  Court  House,  Boston. 

*  The  term  expires,  in  each  case,  on  Commencement  Day  of  the  year  indicated. 
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1906. 

SAMUEL  HILL,  A.B.,  Seattle,  Wa«h. 
GEORGE  FRISBIE   HOAR,    LL.B.,  LL.D.,  Worcester. 
WILLIAM  LAWRENCE,  A.B.,  D.D.,  101  Brattle  St.,  Cambridge. 
HERBERT  PUTNAM,  A.B.,  Litt.D.,  Washington,  D.C. 


1907. 

CHARLES  FRANCIS   ADAMS,  A.B.,  LL.D..  23  Court  St.,  Boston. 

AUGUSTUS  HEMENWAY,  A.B.,  10  Tremont  St.,  Boston. 

ROBERT  GRANT,  Ph.D.,  LL.B.,  211  Bay  State  Roa<l,  Boston. 

CHARLES  STEBBINS  FAIRCHILD,  LL.B.,  LL.D.,  10  West  8th  St., 
New  York,  N.Y. 

MOSES  WILLIAMS,  A.B.,  18  Post  Office  Sq.,  Boston. 

1908. 

JOHN   DAVIS  LONG,  A.B.,  LL.D.,  President,  Ilingham. 

EDMUND   WETMORE,  A.B.,  LL.B.,  34  Pine  St.,  New  York,  N.Y. 

EDWIN  PLINY   SEAVER,  A.M.,  LL.B.,  Waban. 

ROBERT   BACON,  A.B.,  23  Wall  St.,  New  York,  N.Y. 

DAVID    WILLIAMS    CHEEVER,    M.D.,    LL.D.,    657  Boylston  St., 
Boston. 


SECRETARY  OF  THE  BOARD  OF  OVERSEERS. 

WINTHROP  HOWL  AND  WADE,  A.M.,  LL.B.,  53  State  St.,  Boston. 


THE  FACrLTY  OF  ARTS  AND   SCTENCES. 


FACULTY  OF  ARTS  AND  SCIENCES. 

Chakle8  William  Eliot,  A.M.,  LL.D.,  Pbehident. 

Lk  Baron  Kussell  Brioos,   A.M.,   LL.D.,    Dean,   and   Ptofessor  of 

English, 
Adamh  Sherman  Hill,  A.B.,  LL.B.,  LL.D.,  Professor  of  Rhetorie  and 

Oratory, 
James  Mills  Peirce.  A.M.,  Professor  of  Astronomy  and  Maihemaiies. 
Crawford  Howell  Toy,  A.M.,  LL.D.,  Proftssorof  Hebrew. 
John   Knowles  Paine,  A.M.,  Mus.D.,  Professor  of  Music. 
Georoe  Lincoln  Goodale,  M.D.,  LL.D.,  Prof euor  of  Natural  History , 

and  Director  of  the  Botanic  Garden. 
Charles  Herbert  Moore,  A.M.,  Professor  of  Art ^  wa:^  Director  of  tke 

Fogg  Art  Museum, 
Frederic     Ward     Pctnam,     A.M.,    S.D.,    Professor   of    American 

Archaeology  and  Ethnology^  and  Curator  of  the  Peabody  Museum. 
Nathaniel  Southoate  Sualer,  S.D.,  LL.D.,  Professor  of  Geology,  said 

Dean  of  the  Lawrence  Scientific  School. 
Clement  Lawrence  Smith,  A.M.,  LL.D.,  Professor  of  Latin. 
George    Herhert    Palmer,     A.M.,    Litt.D.,     LL.D.,     Professor   of 

Philosophy. 
John   Trowbridge,  S.D.,  Professor  of  Physics,  and   Director  of  the 

Jeffe^'son  Physical  Laboratory. 
George   Alonzo    Bartlett,    A.M.,   Associate   Professor  of  German, 

and  Regent. 
William    Gilson   Farlow,   M.D.,  LL.D.,  Professor  of  Cryptogamie 

Boia^iy. 
William  James,  M.D.,  Ph.  et  Litt.D.,  LL.D.,  Professor  of  Philosophy. 
Charles  Loring  Jackson,  A.M.,  Professorof  Chemistry, 
Fr£d£ric  C£sar  1)e  Sumichrast,  Associate  Professor  of  French. 
John  Williams  White,  Ph.D.,  LL.D.,  Litt.D.,  Professorof  Greek. 
William  Morris  Davis,  M.E.,  Professor  of  Geology. 
Francis   Greenwood   Peabodv,  A.M.,  D.D.,  Professor  of  Christian 

Morals,  and  Dean  of  the  Faculty  of  Divinity. 
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BCiNTON  Warrbm,  Ph.D.,  LL.D.,  Profe$$or  of  Laiin. 
William  Elwood  BteblTi  Ph.D.,  Ptofes9or  of  MaihenuUies, 
Eph&aim  Emerton,  Ph.D.,  Professor  of  EeeUstastieal  History, 
Charles   Rockwell   Lanman,  Ph.D.,  LL.D.,  Professor  of  Sanskrit, 

and  Editor  of  the  ffai-vard  Oriental  Series. 
Edward  Laurens   Mark,  Ph.D.,   LL.D.,  Professor  of  Anatomy,  and 

Director  of  the  Zoological  Laboratory, 
George  Foot  Moore,  A.M.,  D.D.,  Professor  of  Theology. 
Edward  Stevens  Sheldon,  A.B.,  Professor  of  Romance  Philology. 
Silas  Marcus  Macvane,  Ph.D.,  Professor  of  History. 
Horatio  Stevens  White,  A.B.,  LL.D.,  Professor  of  German. 
Robert  Wheeler  Willson,  Ph.D.,  Prof essor  of  Astronomy . 
John  Henry  Wright,  A.M.,  LL.D.,  Prof  essor  of  Greek,  and  Dean  of 

the  Graduate  School. 
KcNO  Francke,  Ph.D.,  Professor  of  German  Literature,  and  Curator 

of  the  Germanic  Museum. 
Edwin  Herbert  Hall,  Ph.D.,  Professor  of  Physics. 
David  Gordon  Lyon,  Ph.D.,  D.D.,  Professor  of  Divinity,  aih\  Curator 

of  the  Semitic  Museum. 
Denman  Waldo  Ross,  Ph.D.,  Lecturer  on  the  Theory  of  Design. 
JosiAU  RovcE,  Ph.D.,  LL.D.,  Prof  essor  of  the  History  of  Philosophy. 
Philippe  Belknap  Marcou,  Ph.D.,   Assistant  Professor  of  Romance 

Languages, 
Charles   Pomeroy  Parker,    A.B.,  Associate  Professor  of  Greek  and 

Latin. 
Benjamin   Osgood    Peirce,    Ph.D.,    Professor    of    Mathematics    and 

Natural  Philosophy. 
Eugene  Wambaugh,  LL.B.,  LL.D.,  Professor  of  Law. 
Hans  Carl  Gunther  von   Jagemann,  Ph.D.,   Professor  of  Germanic 

Philology. 
Abbott  Lawrence  Lowell,  A.B.,  LL.B.,  Professor  of  the  Science  of 

Government. 
Edward  Cal:>well  Moore,  Ph.D.,  D.D.,  Professor  of  Theology. 
Edward  Henry  Strobel,  A. B.,  LL.B.,  Prof  essor  of  International  Law. 
Barrett  Wendell,  A.B.,  Professor  of  English. 
Edward  Channincj,  Ph.D.,  Professor  of  History. 
Charles  Gross,  Ph.D.,  Professor  of  History. 
Paul    Henry    Hanus,    S.B.,     Professor  of  the    History   and  Art  of 

Teaming. 
Ira  Nelson  Hollis,  A.M.,  L.H.D.,  Professor  of  Engineering, 
George  Sharp  Ratmer,  A.B.,  E.M.,  Instructor  in  Mining. 
Herbert  Weir  Smyth,  Ph.D.,  Professor  of  Greek  Literature. 
Frank  William  Taussig,  Ph.D.,  LL.B.,  Professor  of  Economics. 
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Leo  Wieker,   Assistant   Professor  of  Slavic  Languages  and  Litero' 

tures. 
JouN  Eliot  Wolff,  Ph.D.,  Professor  of  Petrography  and  Mineralogy y 

and  Curator  of  the  Mineralogical  Museum. 
Albert  Bl'shnell  Hart,  Ph.D.,  LL.D.,   Professor  of  History. 
Herbert  Langford  Warren,  A.M.,  Professor  of  Architecture. 
Morris  Hicky   Morgan,  Ph.D.,  LL.D.,  Professor  of  Classical  Phi" 

lology. 
Charles   Robert   Sanger,  Ph.D.,  Assistant  Professor  of  Chemistry., 

and  Director  of  the  Chfemical  Laboratory. 
Charles    Towns  end    Copeland,    A.B.,    Instructor   in    English    and 

Lecturer  on  English  Literature. 
Albert  Andrew  Howard,  Ph.D.,  Professor  of  Latin. 
Arthur  Edwin  Kennelly,  Sc.D.,  Professor  of  Electrical  EngineeHng. 
George  Lyman  Kittredge,  A.B.,  LL.D.,  Professor  of  English. 
Roland  Thaxter,  Ph.D.,  Professor  of  Cryptogamic  Botany. 
Charles  Hall  Grandgent,  A.B.,  Professor  of  Romance  Languages. 
Hugo  Muxsterberg,   Ph.D.,  M.D.,  Professor  of  Psychology. 
Henry  Lloyd  Smyth,  A.B.,  C.E.,  Prof essor  of  Mining  and  Metallurgy. 
Heinrich  Coxrad  Bierwirth,  Ph.D.,  Instructor  in  German. 
Robert  Tracy  Jackson,  S.D.,  Assistant  Professor  of  Palaeontology. 
James  Lee  Love,  A. M..^  Assistant  Professor  of  McUhematics,  Secretary 

of  the  Lawrence  Scientific  School^  and  Clerk  of  the  Summer  School, 
John  Hays  Gardiner,  A.B.,  Assistant  Professor  of  English. 
William  Fogg  Osgood,  Ph.D.,  Professor  of  Mathematics. 
Theodore  William  Rich ardSj  "Ph.D. y  Professor  of  Chemistry. 
Wallace  Clement  Sabine,  A.M.,  Assistant  Professor  of  Physics. 
George  Santayaxa,  Ph.D.,  Assistant  Professor  of  Philosophy. 
Irvah  Lester  Winter,  A.B.,  Instructor  in  Elocution. 
George  Pierce  Baker,  A.B.,  Assistant  Professor  of  English. 
Archibald  Gary  Coolidge,  Ph.D.,  Assistant  Professor  of  History. 
Jefferson  Butler  Fletcher,  A.M.,  Assistant  Professor  of  Compara- 

tire  Literature. 
Charles  Homer  Haskins,  Ph.D.,   Professor  of  History. 
Byron  Satterlee  Hi:rlbi;t,  A.M.,  Assistant  Professor  of  English^  and 

Dean  of  Harvard  College. 
Lewis  Jerome  Johnson,    A.B.,    C.E.,    Assistant   Professor  of    Civil 

Engineering. 
George  Howard  Parker,  S.D.,  Assistant  Professor  of  Zoology* 
Benjamin  Lincoln  Robinson,  Ph.D.,  Professor  of  System^Uic  Botany ^ 

and  Curator  of  the  Gray  Herbarium. 
Walter  Raymond  Spalding,  A.M.,  Assistant  Professor  of  Music. 
Maxime  B6cher,  Ph.D.,  Assistant  Professor  of  Mathematics. 
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Walter  Safford  Bvrkj^^  Assistant  ProfessorofMechanicai  Engineering ^ 
and  Inspector  of  Grounds  and  Buildings. 

George  Washington  Cram,  A.B.,  Recorder. 

Edward  Charles  Jeffrey,  Ph.D.,  Assistant  Professor  of  Vegetable 
Histology. 

Irying  Babbitt,  A.M.,  Assistant  Professor  of  French. 

Charles  Jessk  Bullock,  Ph.D.,  Assistant  Prof essor  of  Economics. 

GusTATUS  Howard  Maynadier,  Ph.D.,  Instructor  in  English. 

Clifford  Herschel  Moore,  Ph.D.,  Assistant  Professor  of  Greek  and 
Latin. 

James  Hardy  Ropes,  A.B.,  S.T.B.,  Professor  of  New  Testament  Criticism 
and  Interpretation. 

Albert  Sauveur,  S.B.,  Assistant  Professor  of  Metallurgy  and  Metal- 
lography. 

William  Henry  Schofield,  Ph.D.,  Assistant  Professor  of  English. 

Robert  DeCourcy  Ward,  A.M.,  Assistant  Professor  of  Climatology. 

Eugene  Abraham  Darling,  A.M.,  M.D.,  Instructor  in  Hygiene. 

Edwin  Francis  Gay,  Ph.D.,  Assistant  Professor  of  Economics. 

Charles  Burton  Gulick,  Ph.D.,  Assistant  Professor  of  Or eek. 

William  Allan  Neilson,  Ph.D.,  Instructor  in  English. 

William  Zebina  Ripley,  Ph.D.,  Professor  of  Political  Economy. 

Comfort  Avery  Adams,  Jr.,  S.B.,  Assistant  Professor  of  Electrical 
Engineering. 

Charles  Leonard  Bouton,  Ph.D.,  Instructor  in  Mathematics. 

Thomas  Nixon  Carver,  Ph.D.,  Professor  of  Political  Economy, 

William  Fenwick  Harris,  A..^.^  Assistant  Professor  of  Greek. 

William  Guild  Howard,  A.M.,  Instructor  in  German, 

Charles  Palache,  Ph.D.,  Assistant  Professor  of  Mineralogy. 

Fred  Norris  Robinson,  Ph.D.,  Assistant  Professor  of  English. 

Jay  Backus  Woodworth,  S.B.,  Assistant  Professor  of  Geology. 

Chakles  Henry  Conrad  Wright,  A.M.,  Assistant  Professor  of  French. 

Richard  Cobb,  A.B.,  Instructor  in  English. 

Frank  Lowell  Kennedy,  A.B.,  S.B.,  Instructorin  Mechanical Draunng. 

Lionel  Simeon  Marks,  S.B.,  M.M.E.,  Assistant  P^'oftssor  of  Mechani- 
cal Engineering. 

Dickinson  Sergeant  Miller,  Ph.D.,  Instructor  in  Philosophy, 

John  Albrecht  Walz,  Ph.  D.,   Instructor  in   German. 

William  Ernest  Castle,  Ph.D.,  Assistant  Professor  of  Zoology. 

John  Goddard  Hart,  A.M.,  Instructor  in  English,  and  Secretary  of  the 
Faculty. 

Thoma.s  Augustus  Jaggar,  Jr.,  Pli.D.,  Assistant  Professor  of  Geology. 

George  Washington  Pierce,  Ph.D.,  Instructor  in  Physics. 

Henry  Augustus  Torrev,  Ph.D.,  Instructor  in  Chemistry. 
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AvRAM  Piatt  Ahdrbw,  Jr.,  Ph.D.,  Assistant  Professor  of  Economics. 

Jbkbmiau  Dbvis  Matthias  Fobo,  Ph.D.,  Assistant  Professor  of  Ro- 
mance Languages. 

Hector  James  Hugiiks,  A.B.,  S.B.,  Assistant  Professor  of  Hydraulics 
and  Sanitary  Engineering. 

Qeorob  Frederic  Nbwton,  Instructor  in  Designing  and  Drawing. 

Frederick  Law  Olmsted,  Jr.,  A.B.,  Instructor  in  Landscape  Archi- 
tecture. 

Edward  Kennard  Rand,  Ph.D.,  Instructor  in  Latin. 

Oliver  Mitchell  Wentwobth  Spraoue,  Ph.D.,  Instructor  in 
Economics. 

Charles  Henry  White,  8.B.,  A.M.,  Instructor  in  Mining  and 
Metallurgy. 

Julian  Lowell  Coolidg     A.B.,  B.Sc,  Instructor  in  Mathematics. 

Jambs  Kelsey  Whittemoke,  A.M.,  Instructor  in  McUhematics. 

Gregory  Paul  Baxter,  Ph.D.,  Instructor  in  Chemistry. 

George  Henry  Chase,  Ph.D.,  Tutor  in  Greek. 

Gilbert  Newton  Lkwis,  Ph.D.,  Instructor  in  Chemistry. 

Bruce  Wyman,  A.M.,  LL.B.,  Assistant  Professor  of  Law. 

Roland  BrRRAos  Dixon,  Ph.D.,  Instructor  in  Anthropology. 

Theodore  Lyman,  Ph.D.,  Instructor  in  Physics. 

Arthur  Orlo  Norton,  A.M.,  Instructor  in  the  History  and  Art  of 
Teaching. 
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APPOINTED  FOR    THE    TEAR  1903-04. 


PREACHERS   TO  THE   UNIVERSITY.* 

Washington  Gladden,  1).1).,  LL.D.,  Columbus,  O. 

Francis  Brown,  Ph.!).,  D.l).,  D.Litt.,  LL.D.,  New  York,  N.  Y. 

Oeorge  Foot  Moork,  A.M.,  D.D.,  Cambridge. 

Floyd  Williams  Tomkins,  A.B.,  I). I).,  Fliiladelphin,  Pa. 

William  Wallace  Fenn,  A.M.,  S.T.B.,  Cambridge. 

MEDICAL  VISITOR. 

Marshall  Henry  Bailey,  M.I).,  47  Brattle  St. 


INSTRUCTORS,  t 

William  Edward  McClintock,  in  Highway  Engineering, 
William  Brackgtt  Snow,  A.B.,  in  Methods  of  Teaching  French. 
Herman  Dudley  Mitrphy,  in  Drawing  from  Life. 
Joseph  Lindon  Smith,  in  Freehand  Drawing. 
Arthur  Bowes  Frizell,  A.M.,  in  Mathemaiics. 
Thomas  Hall,  Jr.,  A.B.,  in  English. 
Charles  Head  Nutter,  A.B.,  in  English. 
Martin  Mower,  in  Fine  Arts. 
Macy  Millmore  Skinner,  Ph.D.,  in  German. 
Walter  Dana  Swan,  in  Architecture. 
Edward  Vermilye  Huntington,  Ph.D.,  in  Mathematics, 
Carleton  Eldredge  Noyes,  A.m.,  in  English. 
Murray  Anthony  Potter,  Ph.D.,  in  Romance  Languages, 
James  Sturgis  Pray,  A.B.,  in  Landscape  Architecture, 
Frederick  William  Reynolds,  A.M.,  in  English. 
Ralph  Barton  Perry,  Ph.D.,  in  Philosophy . 
Arthur  Asahel  Shurtleff,  S.B.,  in  Landscape  Architecture, 
Stephen  Edgar  Whiting,  S.B.,  in  Electrical  Engineering, 
Harry  Wheeler  Morse,  Ph.D.,  in  Physics. 
Herbert  Wilbur  Rand,  Ph.D.,  in  Zoology. 
Charles  Hamilton  Ayres,  Ph.D.,  in  Physics. 
Richard  Thornton  Fisher,  A.B.,  in  Forestry. 
Andrew  Garbutt,  in  Modelling. 

Syltanus  Griswold  Morley,  Ph.D.,  in  Romance  Languages  and  Liter- 
atures. 

*  The  address  of  ench  of  the  Preachers,  durinf^  the  term  of  hi<<  residence  at  the 
University,  is  No.  1  Wads  worth  House. 

t  This  list  inclades  those  only  who  fi^ive  instruction  in  courses  prescribed  for  students 
of  the  Scientific  School. 
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Philip  Greexleap  Carleton.  A.B.,  in  Kngiith. 

William  Li  tiikk  Mowll,  S.n.,  t/i  Architecture. 

Jaml.h  Amuko^k  Moykk.  S.H.»  in  Descriptive  Geometry, 

Henhv  Mii.m-.k  Kideoit,  A.IJ.,  in  English. 

Alhekt  Mokev  Stl'RTkvaxt,  A.m.,  in  Herman. 

Hexhv  ('<m»k  Boyxton,  S.M.,  in  MeinHurgy  and  Metallography . 

Ciiaki.es  Jri.irH  Killmku,  IMi.l).,  in  frcnnan. 

HoHEHT  lUi.L  MiniKLL.  A.M.,  in  French. 

AuTiu'R  Kdwin  Norton.  Ph.B.,  in  Mechanical  Drawing. 

EuxsT  Hekmaxx  Pai'l  Grossmanx,  A.B.,  in  German. 

AUSTIN  TEACHING  FELLOWS. 

Lewi«  Daxa  Hill,  A.M.,  in  Physics. 

<fUAXT  Smith,  S.M.,  in  Zoolngy. 

Aktiii'r  Bkckwitii  MvKit  k.  A.m.,  irt  Ilouiance  Languages, 

AuTiirR  ri>iiKU  WiiiTTKM.  A.B.,  in  Romance  Languages. 

Lkox  JAroii  Cole,  A.B.,  in  Zoology. 

AiJA3i  Leopold  Hasokell,  S.B.,  in  Engineering 

ASSISTANTS. 

Frederick  Warren  Tl-rxer,  tn  Shop-work. 

Thomas  Calvin  McKay,  Ph.D.,  in  Physics. 

Kewton  Samiel  Baton,  M.D.,  in  Hygiene. 

Pail  Hector  1*hovaxi>ie,  M.D.,  in  Hygiene. 

Jamks  Ar«.rsTrH  (lEOKciE,  A.^L,  in  Gorernment. 

iiv\  Hall  Koherts,  A.^L,  in  Government. 

LvMAN  Kenneth  Clark,  A.M.,  in  Government. 

Vandekveer  CrsTis,  A.M.,  in  Economics. 

Austin  Park  Larrahee,  A.B.,  in  Zoology. 

Gilbert  Holland  MoxTAriiE,  A.M.,  in  Economics. 

Thomas  Harry  Heed,  A.B.,  in  Government. 

KoGKR  Clark  Wells,  A.B.,  in  Chemistry. 

Chester  Whitney  Wright,  A.M.,  in  Economics. 

SciirvLER  B  Servlss,  A.M.,  in  Physics. 

Stuart  Dagc.ett,  A.B.,  in  Economics. 

James  Alfred  Field,  A.B.,  in  Economics. 

Donald  Winthrop  Howes,  S.B.,  in  Mechanical  Drawing, 

William  Mumford  Gre<;ory,  in  Palaeontology. 

William  B^vbbett  Updegraff,  tn  Mechanical  Drawing, 
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DIVISIONS  AND  DEPARTMENTS. 

I.     Semitic  Laxguagk9  and  History.     Professor  Lyon,  chairman. 

II.     An<'ient  LAXGrAGEs.     Professor  White,  chairman. 

A.  Indie  Philology.     Professor  Lanman,  chairman. 

B .  The  Classics  (  Greeks  Latin  ) .    Professor  Morgan,  chairman . 

III.  MoDEKN  Languages.     Professor  Kittredge,  chairman. 

A.  English.     Professor  Briggs,  chairman. 

B.  Germanic  Languages  and  Literatures.    Professor  von  Jage- 

mann,  chairman. 

C.  French^  and  other  Romance  Languages  and  Literatures. 

Professor  Grandgent,  chairman. 

IV.  History  and  Political  Scikxck.     Professor  Carver,  chairman. 

A.  History  and  Government.     Professor  Gros<,  chairman. 

B.  Political  Economy.     Professor  Ripley,  chairman. 

V.    Philosophy.     Professor  Miinsterherg,  chairman. 

VI.     The  Fine  Art.s.     Professor  Chark^s  H.  Moore,  chairman. 

A .  History  a nd  Principles  of  the  Fine  A rts .  Professor  Charles 

H.  Moore,  chairman. 

B.  Architecture.     Professor  H.  L.  Warren,  chairman. 
VII.     Mrsic.     Professor  Paine,  chairman. 

VIII.  Mathematics.     Professor  J.  M.  Peirco,  chairman. 

IX.  Enginei^ring.     Professor  Hollis,  chairman. 

X.  Physics.     Asst.  Profi.*ssor  Sahine,  diairman. 

XI.  Chemistry.     Professor  C.  L.  Jackson,  chairman. 

XII.     BiouiGY.     Professor  Mark,  chairman. 

A.  Botany.     Professor  Thaxtcr,  chairman. 

B.  Zoology.     Asst.  Professor  G.  H.  Parker,  chairman. 

XIII.  Geology.     Professor  Wolff,  chairman. 

A.  Geology  and  Geography.    Asst.  Professor  Ward,  chairman. 

B.  Mineralogy  and  Petrography.      Asst.  Professor  Palache, 

chairman. 

C.  Mining  and  Metallurgy.    Professor  H.  L.  Smyth,  chairman. 

XIV.  American  Archaeology  and  Ethnology.     Professor  I^tnam, 

chairman. 


LAWRENCE  SCIENTIFIC  SCHOOL. 


ADMINISTRATIVK  BOARD. 

Nathaniel  SorxHOATE  SiiALEitf  S.I).,  Dean,  and  Professor  of  Geology , 
Ira  Xelson  IIoLMit,  A.M.,  L.H.I).,  Professor  of  Engineering  * 
Herbkkt  LAN(iKOKi>  Warhex,  A.M.,  Professor  of  Architecture. 
Charles  Hobekt  Sancjer,  Ph.D.,  Assistant  Professor  of  Chemistry, 
Henry  Llc»yi>  Smyth,  A.B.,  C.E.,  Professor  of  Mining  and  Metallurgy. 
Jamk.s    Lkk    Love,    A.M.,    Secretary,    and   Assistant    Professor    of 

Mathematics. 
Edward    Charles   Jeffrey,    Ph.D.,   Assistant  Professor  of  Vegetable 

Histology. 
Comfort   Avery   Adamh,  Jr.,  S.B.,  Assistant  Professor  of  Electrical 

Engineering. 
Frank  Lowell  Kennedy,  A.B.,  S.B.,  Instructor  in  Mechanical  Drawing. 
William  Erneht  Castle,  Ph.D.,  Assistant  Professor  of  Zoology. 
Arthur    Orlo    Norton,  A.M.,   Instructor  in  the  History  and  Art  of 

Teaching. 

COMMITTEE  OF  ADVISERS. 

Professor  N.  S.  Shaler,  Chairman, 

Professor  R.  \V   Willson,  Asst.  Profi-ssor  C.  A.  Adams, 

**        P.  H.  HANI'S,  **          **         J.  B.  Woodworth, 

*'         H.  L.  Warren,  **          "          L.  S.  Marks, 

Asst.  Professor  C.  U.  Sanger,  Dr.  E.  A.  Darling, 

Professor  H.  L.  Smyth,  Mr.  F.  L.  Kennedy, 

Asst.  Professor  L.  J.  Johnson,  **   F.  L.  Olmsted,  Jr. 
*'           *♦            G.  H.  Parker, 


COMMITTEE  ON  ADMISSION  FROM  OTHER   SCIENTIFIC 

SCHOOLS  AND  COLLEGES. 

Professor  X.  S.  Shaler,  Chairman  y 
Asst.  Professor  J.  L.  Love,  Asst.  Professor  T.  A.  Jaooar, 

**  **  W.  E.  Castle,     Dr.  G.  P.  Baxter. 


COMMITTEE  ON  FOUR-YEAR  PROGRAMMES. 

Professor  N.  S.  Shaler,  Chairman, 

Professor  E.  L.  Mark,  Professor  T.  W.  Richards, 

**        I.N.  H0LLI8,  Asst.  Professor  W.  C  SABnrx, 

"        H.  L.  Warren,  Mr.  F.  L.  Olmsted,  Jr. 
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STUDENTS,  Z902-03. 


Achorn,  Kendall  Lincoln, 
Adams,  Kilburn  £lie, 
Adams,  Matthew  Prior, 
Adams,  Stuart  Cor  lies, 
Ainsworth,  George  Raymond, 
Aldrich,  Raymond  Woodberry, 
Andrews,  Harry  Wood, 
Andrus,  Leonard  Alexander, 
Apted,  Charles  Robert, 
Arensberg,  Francis  Louis, 
Armstrong,  George  Peters, 
Ayer,  Edward  Melvin, 
Bailey,  Curtis  Patterson, 
Baker,  liarold  Woods, 
Baldwin,  James  Rumford, 
Bancroft,  Joseph  Bubier,  2d, 
Bangs,  Eli  Gaynor, 
Barklage,  Walter  Frederick, 
Barrett,  Harold  James, 
Barrett,  Robert  Edward, 
Barry,  John  William, 
Bartsch,  Rudolf  Carl  Bjorn, 
Batchelder,  William  Osgood, 
Batten,  Rollin  Morgan, 
Bauer,  Charles  Humphrey, 
Bauer,  Frank  Robert, 
Baumgarten,  Karl, 
Baxter,  William  Mitchell,  Jr. 
Beal,  Albert  Reynolds, 
Becker,  Sidney  Kent, 
Beebe,  Manly  Colton, 
Belden,  George  Frederick,  Jr. 
Bell,  John  William, 
Bergson,  Samuel, 
Bezerra,  Demetrio  Nunes, 
Bickley,  Lloyd  Wharton, 
Biddle,  William  Eugene,  Jr. 
Bishop,  Hartwell, 
Bleakie,  Robert  Maxwell, 
Blodgett,  John  Henry, 


4 

Hyg. 

Boston, 

4 

Mech.  Engin. 

Cambridge. 

3 

Sci.  T. 

E.  Boston. 

2 

Gen.  Sci. 

Brooklyn^  N,  Y. 

4 

Arch. 

Brookline, 

3 

Land.  Arch. 

Woburn. 

2 

Civ.  Engin. 

Cambfidge. 

1 

Civ.  Engin. 

Dixon,  Hi. 

S. 

Civ.  Engin. 

Cambridge. 

3 

Gen.  Sci. 

Oakmont,  Fa. 

4 

Sci.  T. 

Belmont. 

4 

Mech.  Engin. 

Roxbury. 

1 

Gen.  Sci. 

Philadelphia ,  Pa, 

4 

Hyg. 

Auburfidale. 

2 

Civ.  Engin. 

Wbbu7'n. 

4 

Gen.  Sci. 

Hopedale. 

S. 

Civ.  Engin. 

New  York,  N.  Y. 

1 

Elec.  Engin. 

St.  Louis,  Mo. 

1 

Mining. 

Cambridge. 

S. 

Civ.  Engin. 

Framingham. 

s. 

Civ.  Engin. 

Tradesville,  Pa. 

2 

Chem. 
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Blossom,  Carl  WoodrutT, 

3 

Gen.  Sci. 

E.  Cleveland,  O. 

Boggs,  Francis  Goodnow, 

1 

Hyg. 

Cambridge, 

Bollee,  Matthew, 

2 

Gen.  Sci. 

Jamaica  Plain. 

Bowman,  Isaiah, 

8 

Gen.  Sci. 

Broum  CHy,  MidL 

BoyUton,  Herbert  Melville, 
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Chem. 
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Boylston,  Samuel  Shoemaker, 
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Bradloe,  Dudley  Hall,  Jr. 
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Breed,  Archer  Fuller, 
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Lynn, 

Brewer,  Robert  Edward, 
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Brock,  Sidney  Frederick  Tyler, 
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Mining. 

Philadelphia,  Pes. 

Brooks,  Laurence, 

S. 
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Boston, 

Brown,  Floyd  Andrews, 

8. 

Chem. 

Deposit,  y.  r. 

Brown,  Harold  Irving, 

1 
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WaverUy. 

Brown,  William  Horton, 

5. 

Mech.  Engin. 

Marblehead. 

Browne,  Parker  Richardson, 

2 

Mining. 

Maiden, 

Bruce,  Cyrus  William, 
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Arch. 

AUston. 

Bryant,  Russell  Willett, 

2 

Elec.  Engin. 

Buffalo,  N,  K 

Bucke,  John  Heath, 
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Cambridge, 

Buffum,  Fred  Stephen, 
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Civ.  Engin. 

Apalachieola,  Ma. 

BuUard,  Lawrence,  a.b.  1901, 
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Roxbury, 

BuUen,  Roy, 
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Civ.  Engin. 

Richmond,  Utah. 

Bunting,  Ralph  Valentine, 

2 

Mech.  Engin. 

Brookline, 

Burchard,  Leeds, 

1 

Hyg. 

Little  Compton,  R.I. 

Burden,  Arthur  Scott, 

2 

Gen.  Sci. 

New  York,  N.  F. 

Burns,  Arthur  Henry, 

1 

Mining. 

Worcester. 

Burns,  James  Denniss, 

4 

Gen.  Sci. 

Salem. 

Burns,  Thomas  Richard, 

1 

Mining. 

Watertown, 

Burrill,  Alfred  Cummings, 

2 

Biology. 

No,  Brookfield. 

Butler,  Alfred  Munson,  a.b.  1902 

,4 

Chem. 

Worcester. 

Butler,  Merrill  Philip, 

4 

Gen.  Sci. 

Newton  Centre, 

Campbell,  Arthur  Roy, 

4 

Sci.  T. 

Cambridge. 

Campbell,  Robert  Graeme, 

S. 

Mech.  Engin. 

New  York  Mills,N.r. 

CamscU,  Charles,  a.b.  (Kingston 

School  of  Mines)  1894, 

S. 

Geology,  Winnipeg ^  Manitoba^  Can, 

Cannon,  George  Curtis, 
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Gen.  Sci. 

New  York,  N.  Y. 

Carlton,  Frank  Carr, 
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Biology. 

Salem, 

Carrick,  Frederick  Arthur, 
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Mech.  Engin. 

Cambridge. 

Casiires,  Priniitivo  Camara, 

-S'. 

Elec.  Engin. 

Merida,  Yucatan. 

Chadbourne,  Frank  Merriam, 

S. 

Civ.  Engin. 

San  Francisco,  Col. 

Chapin,  Allen  Granger, 
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Elec.  Engin. 

SoMerville, 
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Chnrchill,  Edmund  Parker, 
Clapp,  Richard  Elbridge, 
Clark,  Davis  Wasgatt,  Jr. 
Clark,  Edward  Nathaniel, 
Clark,  Seth,  Jr. 
Clark,  Thomas  Roy, 
Clark,  William  Armstrong, 
Clark,  William  Moulton, 
Clarke,  Alexander  Fielder, 
Clarkson,  Walter, 
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1 

S. 

4 
2 
1 
4 
1 
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Clerk,William  Graham,  A.  B.  1901,  2 

Clokey,  Ira  Waddell,  4 

Cloud,  Frederick  Wills,  2 

Coburn,  Horace  Butterfield,  Jr.  1 

Coburn,  Ralph  George,  2 

Coffin,  Francis  Parkman,  2 

Coffin,  Leslie  Roland,  S. 

Coggins,  William  Leslie,  8. 

Cohen,  Samuel  Nathaniel,  3 

Coleman,  Francis  Hamilton,  3 

Coleman,  Harold,  S, 

Collings,  George  Bos  well  Morey,  2 
Collins,  Patrick  Henry  Meade, 

A.B.  (Boston  Coll.)  1902,  2 

Collner,  William  Harrison,  1 

Cone,  George  Carroll,  4 

Converse,  Herbert  Lewis,  1 

Cook,  WillUm  Boyd,  2 

Copeland,  Manton,  S. 

Corry,  Johnathon  Henry,  S. 

Coutant,  John  Karlton,  S. 

Coxe,  Edmund  James  Drifton,  4 

Craig,  Charles  Robert,  S. 

Crane,  Roy  El  wood,  2 

Crane,  Richard  Teller,  3d,  3 

Cross,  Eliot  Buchanan,  S. 

Cudahy,  Edward  Ignatius,  4 

Curtis,  Edmund  dc  Forest,  1 

Cushing,  Sumner  Webster,  4 

Cushman,  Joseph  Augustine,  4 

Cutter,  Harold  Francis,  2 

Cutting,  Chester  Joseph,  2 

Davis,  Nelson  Clifton,  S. 
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Dedham, 
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Amesbury, 

Bradford,  Pa, 

Cincinnati,  O. 
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Pittsburg,  Pa, 

Cambridge, 

Roxbury, 
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Cambridge, 
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Dayis,  Stcvart, 
Da  vol,  Frank  Herbert,  Jr. 
Deland,  Ik'njainin. 
DeLong,  Harold  Clark, 
Doxter,  Wilson  Chase, 
Dinsmoor,  William  Bell, 
Ditmars,  Harold  Edward, 
Dittman,  George  Frederick, 
Dodge,  Clyde  Kaymond, 
Dorr,  Richard  Charles, 
Douthart,  Thomas  Marshall, 
Downs,  Daniel  Frederick, 
Dowse,  Granton  Hall, 
Dresser,  Jean  Paul, 
Drury,  William  Clark, 
DuBois,  Delafield, 
Dudley,  John  Charles, 
Dunbar,  Davis  Townsend, 
Durant,  Aldrieh,  a.b.  1'J02, 
Karnes,  Horace  Lovell, 
Eaves,  Frederic  Beaumont, 
Eayrs,  Thomas  Cojjgeshall, 
Ebert,  Clarence  Engelbert, 
Edgerton,  Frederick  William, 
Edwards,  Dean  Gray, 
Edwards,  Daniel  Mann,  Jr. 
Ellis,  Theodore  Hickling,  3 

• 

Ely,  Frederick  Burchard, 
Emerson,  Joseph  Wilson, 
Esselen,  William  Brigham, 
Estep,  Robert  Guy, 
Evans,  Hornsby, 
Farnham,  Harold  Sumner, 
Farrington,  Derby,  a.b.  1900, 
Fay,  Theodore  Bradshaw,  a.b. 

1902, 
Feist,  Simon  Leopold, 
Fenno,  Stanley  Warner, 
Fisher,  Charles  Heber, 
Fitzhugh,  Earl  Hopkins,  Jr. 
Flagg,  Charles  Monroe, 
Flint,  Philip  Witter, 
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1 

Sci.  T. 

Wallingford,  Conn. 

4 

Sci.  T. 

New  London,  Conn. 

8 

Civ.  Engin. 

Somerrille. 

1 

Chem. 

Woonsocket,  R.L 

Mining.     St.  Leonard' s-on- Sea,  Sussex, 

^England. 

2 

Gen.  Sci. 

Hoosiek  FaUs.  N.  Y. 

2 

Mining. 

Whitehall,  N.  Y. 

8. 

Elec.  Engin. 

Roslindale. 

4 

Sci.  T. 

Akron,  0. 

8 

Gen.  Sci. 

Vancouver  Bks,  Wash. 

1 

Mech.  Engin. 

Cambridge. 

8 

Elec.  Engin. 

Lowell. 

8. 

Arch. 

Washington,  D.C* 

1 

Mech.  Engin. 

Cineinnati,  0. 

3 

Sci.  T. 

Revere. 

3 

Elec.  En^n. 

Whitesboro,  Del. 

2 

Civ.  Engin. 

St.  Albans,  Vt, 

2 

Gen.  Sci. 

Cambridge. 

1 

Hyg. 

Worcester. 
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Floyd,  Charles  Harold, 
Foley,  Frederick  Francis, 
Forrest,  Thomas  Edwin, 
Forsman,  Stanton  Watson,  s.b. 

1901, 
Fosdick,  Clark, 
Fosdick,  Paulding, 
Foster,  John  Winthrop, 
Fowle,  Leonard  M, 
Fox,  Ansten  Hoppin, 
Fox,  Henry  Heywood,  a.b.  1900, 
Fox,  John  Murray, 
Fox,  Philip, 
Fraser-Campbell,  Evan, 
French,  Charles  Hibbard, 
Fromholz,  Max, 
Frye,  John  Howard, 
Fuller,  Robert  Gorham, 
Fulton,  John, 8.B.  (Oregon  Agric. 

Coll.)  1892,  8.M.  (ibid.)  1900, 
Fultz,  Clarence  Ainslie, 
Garfield,  Chester  Arthur, 
Garfield,  Walter  Thompson, 
Gately,  William, 
Geeson,  Albert  Barrot, 
Gilbert,  Fitch,  Jr. 
Gillette,  Ernest  Eckert, 
Gilman,  Charles, 
Glover,  John  Herbert  Henry, 
Goble,  Frank  Newton, 
Gohring,  William  Bowen, 
Goodrich,  Lyman  Calvin, 
Gorton,  Fred  Darwin, 
Gould,  Chester  Mason, 
Graydon,  Thomas  Hetherington, 
Gregory,  William  Mumford, 
Griffin,  Hancock, 
Grinnell,  Harold  Duncan, 
Groves,  James  Morgan, 
Guild,  Robert  Francis, 
Gurney,  Albert  William, 
Hackett,  Leon  Abbott, 


4 

Gen.  Sci. 

Readville. 

S. 

Elec.  Engin. 

Ayer. 

1 

Gen.  Sci. 

New  York,  N.  T. 

3 

Mining. 

Williamsport,  Pa, 

1 

Mech.  Engin. 

New  Voik,  N.  K 

1 

Chem. 

New  York,  N.  K 

4 

Gen.  Sci. 

Brookline. 

8. 

Mcch.  Engin. 

Wobui'n. 

4 

Gen.  Sci. 

Ntw  York,  N.  Y. 

4 

Civ.  Engin. 

Cambridge. 

4 

Mining. 

Detroit,  Mieh, 

4 

Civ.  Engin. 

Brookline. 

1 

Mining. 

New  York,  N  K 

4 

Sci.  T. 

Brain  tree. 

S. 

Hyg. 

New  York,  N.  Y. 

1 

Mining. 

Cambridge. 

3 

Gen.  Sci. 

Brookline. 

4 

Gen.  Sci. 

Corvallis,  Ore. 

1 

Elec.  Engin. 

Winchester. 

3 

Civ.  Engin. 

Cambridge. 

1 

Hyg. 

Cambridge. 

1 

Gen.  Sci. 

Chelsea. 

S, 

Gen.  Sci. 

Quincy. 

1 

Gen.  Sci. 

Qilbertsville,  N  Y. 

2 

Hyg. 

Melrose  Highlands. 

3 

Mech.  Engin. 

Cambridge. 

4 

Sci.  T. 

So.  Boston. 

5. 

Civ.  Engin. 

Woodstock,  Ont. 

4 

Mining. 

W.  Somerville. 

S. 

Mining. 

No.  Adams. 

S. 

Elec.  Engin. 

Newton  Highlands. 

2 

Civ.  Engin. 

Lowell. 

4 

Gen.  Sci. 

Cincinnati,  0. 

2 

Geology. 

Jonesville,  Mich. 

1 

Gen.  Sci. 

New  York,  N.  Y. 

4 

Arch. 

New  Bedford. 

2 

Hyg. 

Coudersport,  Pa. 

1 

Hyg. 

Boston. 

S. 

Land.  Arch. 

Forge  Village, 

3 

Mech.  Engin. 

Auburndale. 
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Haggin,  Louis  Lee, 
Hale,  Herbert  Miller, 
Hall,  Philip  Farrington, 
Hall,  Hubert  Granville, 
Hamlen,  Joseph  Kociiemont, 
Hammond,  Paul  Lyman, 
Hammond,  Hiciianl  Eddy, 
Hammond,  Roger  Noel, 
Hansen,  Niels  M,  Jr. 
Hardenbergh,  Henry, 
Harrington,  Charles  Mayo, 
Harrison,  Edwin  Sterne, 
Harrison,  Walter  Thacher, 
Harvey,  Benjamin  Calvin, 
Haskell,    Adam    Leopold,   b.b. 
(  Virginia  Folyi.  Instii.)  1902, 
Haskell,  George  Edwin, 
Hatch,  Ralph  Augustus, 
Hazard,  Isaac  Peace, 
Head,  Natt  Samuel, 
Hellmann,  Robert  Richard, 
Henderson,  John  Fletcher, 
Hendrickson,  Charles  John, 
Hering,  Ardo, 
Hersey,  Harold  Waters, 
Hess,  Frank  Jaeger, 
Hichborn,  Philip  Simmons, 
Hickey,  Charles  Hendee, 
Higbee,  John  Ames, 
Hill,  Charles  Goodwin, 
Hirsch,  Louis, 
Hodges,  Charles  Davis, 
Hogan,  John  Philip, 
Hoibrook,  Harold  Edwin, 
HoUins,  Harry  Boley,  Jr. 
Holt,  Gustavus  Benjiman, 
Holz,  Herman  Alfred, 
Hood,  Edward  Oakman, 
Hooper,  Clifton  Edward, 
Hopkins,  Amos  Lawrence,  2d, 
Howe,  Dudley  Roj^ors, 
Howes,  Donald  Winthrop, 
How  land,  Edward  Sands, 


5. 

Mining. 

Xew  Vork,  JVl  F. 

3 

Civ.  Engin. 

Somervilie. 

3 

Gen.  Sci. 

Xo.  Cohasset. 

2 

Hyg. 

Worcester. 

J 

Gen.  Sci. 

Portland,  Me. 

S. 

Sci.  T. 

8€%tuate. 

4 

Gen.  Sci. 

San  Francisco,  Cai, 

8. 

Sci.  T. 

8cHuate. 

3 

Civ.  Engin. 

Logan,  Utah. 

3 

Chem. 

No.  Adamt. 

8, 

Arch. 

Worcester. 

2 

Civ.  Engin. 

St.  Louis,  Mo. 

3 

Gen.  Sci. 

Braintree. 

4 

Sci.  T. 

Burden,  N.  Y. 

4 

Mech.  Engin. 

Columbia,  8.C. 

1 

Hyg. 

Chelsea. 

4 

Hyg. 

Ipswich. 

2 

Elec.  Engin. 

Peace  Dale,  R.L 

8. 

Civ.  Engin. 

Battle  Lake,  Minn, 

8. 

Chem. 

Cincinnati,  0. 

2 

Mech.  Engin. 

Johnstown,  Pa. 

1 

Elec.  Engin. 

Middletown,  N.  .7. 

8. 

Chem. 

New  York,  N.  Y. 

2 

Hyg. 

Hingham. 

2 

Sci.  T. 

Everett. 

1 

Gen.  Sci. 

Washington,  D.C. 

8 

Chem. 

New  Dorchester. 

2 

Mech.  Engin. 

Burlington,  la. 

1 

Gen.  Sci. 

Worcester. 

8. 

Chem. 

Wilkesbarre,  Pa. 

1 

Gen.  Sci. 

Boston. 

3 

Civ.  Engin. 

Geneva,  III. 

4 

Biology . 

Milwaukee,  Wis, 

8 

Gen.  Sci. 

New  York,  N.  Y. 

2 

Gen.  Sci. 

Waverley. 

S. 

Mecii.  Engin. 

Cincinnati,  0. 

2 

Gen.  Sci. 

Wellesley  Hills. 

1 

Gen.  Sci. 

Cambridge. 

2 

Gen.  Sci. 

Washington,  D,C% 

S. 

Geology. 

Long  wood. 

4 

Gen.  Sci. 

Neivion. 

1 

Mining. 

Cambridge, 
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Hubbard,  Ganliner  Greene,  a.b. 
1900, 

Hubbard,  Robert  Arnold, 

Humbert.  Frank  Utt, 

Hunt,  Merrill, 

Hunt,  William  Lloyd, 

Hunting,  Eugene  Natban, 

Huntington,  Howard  Edward, 

Huntress,  George  Lewis,  Jr. 

Hurd,  William  Minot, 

Ingram,  Carl  Edward, 

Ingram,  Horace  Colby, 

Iselin,  William  0*Donnell, 

Jackson,  Edmund  Earl, 
Jackson,  Herbert  Arnold, 
James,  Artbur  Austin, 
Jeffery,  William  Lewis, 
Jewett,  Victor  Francis, 
Johnson,  Aymar, 
Johnson,  Granrillc, 
Johnson,  Harold  Cortez, 
Jones,  John  Tazewell, 
Jones,  Shadrach  Carrington, 
Jones,  Wallace  St.  Clair, 
Jones,  Wyatt  Wagner,  s.b.  (Mon- 
tana Coil,  of  A.  and  M.)  1901, 
8.M.  (ibid,)  1902, 
Jopling,  Morgan  White, 
Jordan,  Wallace  Bishop, 
Ju,  Schuck, 
Judd,  Arthur  Curtis, 
Julian,   William   Ernest,   m.s. 
(Souihwextern  Univ.)  1900, 
Kellogg,  Harold  Field, 
Kellogg,  Henry  Johonnott, 
Kent,  William,  Jr. 
Keman,  Hubert  Dolbeare, 
Keman,  Robert  Peebles, 
Kerr,  John  Arbuckle, 
Kersburg,  Harry  Edwin, 
Kesselhuth,  Frederick  Augustus, 
Keyser,  George  Depue, 
Kilduff,  George  Lyford, 


2 

Arch. 

Cambridge, 

3 

Chem. 

Roxbury, 

S. 

Mining. 

Cambridge, 

3 

Gen.  Sci. 

Boston, 

2 

Mech.  Engin. 

Cincinnati y  0, 

4 

Mech.  Engin. 

Plymouth. 

3 

Civ.  Engin. 

San  Francisco,  CaL 

S, 

Mech.  Engin. 

Winchester. 

3 

Gen.  Sci. 

Winchester. 

S. 

Civ.  Engin. 

Indianapolis,  Ind. 

2 

Arch. 

Indianapolis,  Ind, 

2 

Gen.  Sci. 

New  York,  N.  Y, 

5. 

Civ.  Engin. 

Hannibal,  Mo. 

2 

Gen.  Sci. 

New  Haven,  Conn, 

S. 

Mech.  Engin. 

Waterford,  Va. 

2 

Elec.  Engin. 

Gloucester. 

1 

Gen.  Sci. 

Lowell, 

1 

Gen.  Sci. 

New  York,  N,  Y. 

3 

Mech.  Engin. 

Boston, 

2 

Gen.  Sci. 

Milwaukee,  Wis. 

2 

Gen.  Sci.        Old  Point  Comfort,  Va. 

1 

Civ.  Engin. 

Faulkner, 

2 

Elec.  Engin. 

Washington,  D.  C. 

4 

Gen.  Sci. 

Bozeman.  Mont, 

S, 

Elec.  Engin. 

Marquette,  Mich. 

1 

Civ.  Engin. 

Springfield. 

S. 

Chem. 

Boston. 

1 

Gen.  Sci. 

Brookline. 

2 

Mining. 

Frankford,  Tex, 

1 

Arch. 

Cambridge. 

2 

Chera. 

Winchester. 

2 

Gen.  Sci. 

Tuxedo,  N.  Y. 

2 

Mech.  Engin. 

New  York,  N.  Y. 

4 

Gen.  Sci. 

New  York,  N.  Y. 

S. 

Civ.  Engin. 

Allegheny,  Pa. 

1 

Mining. 

Medina,  N.  Y. 

2 

Mining. 

Roslindale. 

2 

Civ.  Engin. 

Salt  Lake  City,  Utah. 

1 

Mining. 

Cambridge. 
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Kilmer,  Frederick  Mills,  Jr. 
Kimball,  Bernard  Marshall, 
Kimball,  Ernest  liobbins, 
Kinslev,  Allan  Duncan, 
Kirmayer,  Henry  William, 
Knight,  William  Horatio, 
Knowlton,  Arthur  Reid, 
Kohler,  Charles  Wendell, 
Krokyn,  Jacob  Frederick, 
Lawrence,  Augustine, 
Lawson,  Carl, 
Lawton,  George, 
Leatherbee,  Uobert  William, 
Lee,  Charles  Creighton, 
Leighton,  Robert  Fowler, 
Lennox,  Loring  CowgUl, 
Lester,  Daniel  Henry, 
Levine,  Joseph  Malcolm, 
Lewis,  James  Bradford,  Jr. 
Lewis,  John  Robert, 
Lewis,  John  Williiini. 
Libbey,  Miles  Augustus, 
Lindslev,  Thaver, 
Linehan,  Jerome  Charles, 
Litchfield,  Bavard  Sands, 
Littig,  William  Thomas, 
Little,  Eilward  Revere, 
Long,  Joseph  Abraham, 
Loomia,  Dudley  Lathrop, 
Lorillard,  Beeckman, 
Lucas,  Jose  Goncalves, 
Lupien,  Ulysses  John, 
Lutz,  Roger  Henry, 
Lyman,  James  Otis, 
McArthur,  Albert  Chase, 
MeAvitv,  Allan  Getch^U, 
McCartney,  William  Singerly, 
McClinton,  Dtmald  Nesbit, 
McClure,  Graham  Traquair, 
McGirr,  Edward  Bartholomew, 
Mcintosh,  Frederick  Fleming, 
McKaig,  William  Wallace, 
McNamara,  James  Martin. 


8    Mining.  SomerviUe. 

5.  Mech.  Engin.  Littleton. 

2    Civ.  Engin.  Somerville. 

1  Mining.  Newton. 

4    Sei.  T.  Cambridge. 

4    Chem.  Hopedate* 

S.  Chem.  Rockport, 

S^  Chem.  Arlington, 

2  Arch.  Boston. 

3  Mining.  Nantudcet. 
2    Civ.  Engin.  AuhurndaU. 
2    Gen.  Sci.  Rye,  N.  Y. 
S.  Civ.  Engin.  W.  Xewton. 

1  Gen.  Sci.  New  York,  N.  T. 
S.  Elec.  Engin.  Athmoni. 

2  Mining.  Colorado  Springs,  Colo* 
2     Mech.  Engin.  Bradford,  Pa, 

2    Gen.  Sci.  Boston. 

1  Mining.  }Vdlpole. 

2  Gen.  Sci.  Hoosick  Falls,  N,  Y. 
S.  Elec.  Engin.  West  Superior,  Wis. 
1     Mech.  Engin.  H^.  Newton. 

3  Civ.  Engin.  Milton. 

4  Gen.  Sci.  Cambridge. 

4     Gen.  Sci.  Brooklyn,  N.  Y. 

1     Arch.  Davenport,  la. 

3     Gen.  Sci.  Brookline. 

3     Biology.  Allegheny.  Pa. 

3  Gen.  Sci.  Cambridge. 

1     Biology.  Newport,  R.I. 

S.  Mech.  Engin.  Boston. 

1     Mech.  Engin.  Cochituate. 

S.  Biology.  Dedham, 

1  Civ.  Engin.  Bellport,  N.  Y. 

2  Gen.  Sci.  Chicago,  III. 

4  Mech.  Engin.  St.  John,  N.B. 
1     Gen.  Sci.  Overbrook,  Pa. 

3  Mech.  Engin.  Steubenville,  0. 

1     Gen.  Sci.  Philadelphia,  Pa. 

S.  Arch.     "  Caynbridge. 

4  Mining.  Sewickley,  Pa. 

1     Mech.  Engin.  Cumberland,  Md. 

1     Sci.  T.  Fitchburg. 
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Maglatblin,  Leon  Edward, 
Maltbj,  Charles  Edward, 
Manahan,  Paul  Revere, 
Manning,  John  Brown, 
Manning,  John  Francis, 
Mark,  Clarence, 
Martin,  Robert  Thomas, 
Marvin,  Joseph  Benson,  Jr. 
Marvin,  Joseph  Edward, 
Mason,  James  Servetus,  3d, 
May,  Henry  Coleman, 
Mead,  Augustus, 
Mead,  Henry  Eckert, 
Meem,  Gilbert  Simrall,  Jr.,  a.b. 

1902, 
Meier,  Clement  Ross  Duncan, 
Mendelsohn,  Charles, 
Merrill,  Roger, 
Milinowski,  Arthur  Siegfried, 
Millard,  Jean  Sears, 
Monks,  Archibald  Greenough, 
Montoulieu  de  Latorre,  Edward, 

A.B.  {/Tavana  Univ.)  1898, 
Montoulieu  de  Latorre,  Henry, 

A.B.  {Havana  Univ.)  1897, 
Moore,  Edward  Clement, 
Moore,  James  Clyde, 
Moore,  Lucas  William, 
Morgan,  Henry, 
Morgan,  James  Cutler, 
Moses,  Percy  Lawrence, 
Mott,  Lawrence, 
Moynahan,  James  Joseph, 
Muir,  Philip  Howie, 
Mullowney,  John  James, 
Murphy,  Francis  Joseph, 
Murphy,  Frederick  William, 
Nash,  Herbert,  Jr. 
Newell,  George  Russell, 
Newhall,  Alfred  Seymour, 
Newhall,  Francis  Watriss, 
Newman,  Bruno, 
Nickerson,  Harold, 


2 

Hyg. 

TF.  Bridgewater. 

8 

Gen.  Sci. 

Boston, 

1 

Gen.  Sci. 

Boston. 

4 

Hyg. 

Wbllaston. 

4 

Mining. 

Medford. 

1 

Gen.  Sci. 

Chicago  J  III. 

S, 

Sci.  T. 

Toronto t  Can. 

2 

Gen.  Sci. 

Louisville y  Ky. 

4 

Sci.  T. 

Bridgeport i  Conn, 

3 

Gen.  Sci. 

Oermantoumy  Fa. 

S, 

Arch. 

^Washington J  D.  C. 

1 

Gen.  Sci. 

Oreenwichy  Conn. 

4 

Mining. 

Somerville. 

3 

Elec.  Engin. 

SeattUy  Wash. 

2 

Mech.  Engin. 

New  Yorky  N.  Y. 

2 

Mining. 

Boston. 

S. 

Mining. 

Boston. 

3 

Civ.  Engin. 

Buffaloy  N.  r. 

2 

Hyg. 

Roxbury. 

3 

Mech.  Engin. 

Brookline. 

3     Mining.         Puerto  Principe,  Cuba. 


3 

Civ.  Engin. 

Puerto  Principe y  Cuba. 

2 

Arch. 

New  Orleans,  La. 

3 

Gen.  Sci. 

W.  Stockbridge, 

1 

Gen.  Sci. 

New  Orleans,  La. 

2 

Elec.  Engin. 

New  Yorky  N.  Y. 

S. 

Mining. 

Cambridge. 

1 

Elec.  Engin. 

Chelsea. 

I 

Gen.  Sci. 

Boston. 

2 

Civ.  Engin. 

New  York,  N.  Y. 

2 

Gen.  Sci. 

Detroit,  Mich. 

S. 

Hyg. 

Cambridge. 

2 

Civ.  Engin. 

Charlestown. 

1 

Gen.  Sci. 

Dorchester. 

2 

Civ.  Engin. 

Boston. 

2 

Civ.  Enjoin. 

Rochester,  N.  Y. 

1 

Gen.  Sci. 

Lynn. 

2 

Gen.  Sci. 

Jamaica  Plain. 

2 

Mining. 

Dorchester. 

2 

Gen.  Sci. 

Lowell. 
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Notman,  Arthur, 
Notnian,  Howard, 
No>'o8,  Arthur  Wallace, 
Nurenburjf,  Levis  Irving, 
Nuttin^r,  IMiilip  Albert, 
O'Brien,  Paul, 
OelriiliB,  Charles  de  Loosey, 
O'Keefe,  Jeremiah  Bernard, 
Olds,  Norman  Evry, 
Ongood,  Edward  Holyoke, 
Otero  y  Galarraga,  Ralph,  A.n. 

{Havana  Univ.)  1898, 
Owens,    Iliram   Hercules,    s.b. 

(  Williamshurg  Inst.)  1900, 
Packard,  Leonard  Oscar, 
Paehtz,  Arthur  Julius, 
Paj^e,  James  Goodridge, 
Pajjre,  Maurice  Joel, 
Palmer,  John  Lothair, 
ParkiT,  Henry  Cooper, 
Parker,  Howard  Wright, 
Parker,  Stanley  Brampton, 
Parsons,  Ernst  Mey, 
Parsons,  HaroM  Woodbury, 
Paton,  Arthur  David, 
Paton,  Hugh  Swale, 
Patterson,  John  Johnston, 
Patterson,  Philip  Merrill, 
Peirce,  Edwin  Hoyt, 
Pemberton,  Frank  Arthur, 
Penhallow,  Dunlap  Pearce, 
Perry,  John  Prince  Hazen, 
Persons,  Clair  George, 
Peters,  George  Anton, 
Pettebone,  Lauren  Augustus, 
Pevear,  E<lward  Clement, 
Phipps,  Harrie  Jean, 
Pierce,  Robert  Ffrench, 
Piper,  William  Thomas, 
PleaHonton,  Frank  Rodney, 
Pomeroy,  Henry  King, 
Poor,  Frederic  Hedge, 
Poulterer,  William  Taylor, 


4 

Gen.  8ei. 

Brooklyn,  X.  T. 

4 

Gen,  Sci. 

Brooklyn,  N.  K 

4 

Gen.  Sci. 

Gardner, 

2 

Hyg. 

Rojbury, 

2 

Ibg. 

Cambridge, 

3 

Hyg. 

Pitisbitrgf  Pa. 

I 

Mining. 

Xetrpoj-fj  R,  L 

S 

.  Sci.  T. 

CkarletiotTH. 

2 

Civ.  Engin. 

Fori  Wayne,  Ind, 

2 

Arch. 

Salem. 

S, 

Arch. 

Havana,  Cuba, 

2 

Sci.  T. 

Coalport,  Ky. 

3 

Gen.  Sci. 

Rockrille,  Me. 

2 

Elec.  Engin. 

Dorchester. 

3 

Gen.  Sci. 

Bradford. 

S. 

Mining. 

Xevrton  Jfighlands, 

2 

Gen.  Sci. 

Xevelonrille, 

2 

Mining. 

WelUrille,  Utah. 

s. 

Civ.  Engin. 

Brooklxne, 

2 

Gen.  Sci. 

Cambridge. 

4 

Gen.  Sci. 

Boston. 

1 

Gen.  Sci. 

Boston. 

3 

Chem. 

Vonkers,  X.  K 

S. 

Arch. 

VonkerSy  N.  V. 

2 

Gen.  Sci. 

Dayton,  0, 

2 

Elec.  Engin. 

Arlington  Heights. 

3 

Gen.  Sci. 

Everett. 

1 

Hyg. 

Aubumdale. 

4 

Hyg. 

Portsmouth,  N.H. 

4 

Civ.  Engin. 

New  York,  N.  Y. 

4 

Sci.  T. 

Cambridge. 

1 

Elec.  Engin. 

Newport,  R.  L 

2 

Gen.  Sci. 

Buffalo,  N.  Y, 

S. 

Mech.  Engin. 

Peahody. 

4 

Sci.  T. 

Watertown. 

2 

Mining. 

Salem,  la. 

4 

Mech.  Engin. 

Dei  by,  N.  Y. 

S. 

Mech.  Engin. 

Philadelphia,  Pa, 

S. 

Biology. 

Chicago,  III. 

4 

Gen.  Sci. 

Morrisiown,  N.  J, 

1 

Mech.  Engin. 

Philadelphia,  Pa, 

81 


Prado,  Cassio  da  Silva, 
Pratt,  Horatio  Whittemore, 
Preston,  James  Frederick,  Jr. 
Proal,  Pierre  Alexis, 
Proudfoot,  Arnold  Smith,  a.b. 

11)02, 
Punipelly,  Raphael  Welles, 
Purcfll,  Herbert  William, 
Putnam,  Eliot  Thwing,  a.b.  1901, 
Quackcnbush,  Harry  Sargeant, 
Rafferty,  Donald  George, 
Rand,  Roland  Bradbury, 
Randolph,  Theodore  Fitz, 
Ray,  Edward  Russel, 
Read,  Homer  Taft, 
Reggio,  Andr6  Nicholas, 
Reilly,  Leo  Bayles, 
Rice,  Claude  Thayer,  a.b.  1901, 
Rice,  Frederick  Ellis, 
Richardson,  Guy  Brooks, 
Richardson,  Walter  Myrick, 
Richmond,  Winthrop  Gushing, 
Rideout,  Howard  Eugene, 
Rigg8»  Otis  Melvin, 
Risiey,  Arthur  Leroy, 
Robbins,  Elliott  Beebe, 
Robbins,  Isaac  David, 
Roberts,  David,  Jr. 
Roberts,  Henry  Knowlton, 
Robinson,  George, 
Rodman,  Frank  Clark, 
Rogers,  John  Laurence, 
Rollins,  Ashton, 
Rossiter,  Kensett, 
Roth,  Edward,  Jr. 
Rowe,  Basil  James, 
Rowe,  Edward  Prescott, 
Ruhl,  Robert  Waldo, 
Sampliner,  Mortimer  I^uis, 
Sampson,  Edwin  Field, 
Sampson,  Winslow  Francis, 
Sanders,  Thomas,  2d, 
Sanford,  Arthur  Judson, 


S,  Elec.  Engin. 

2  Hyg. 

1  Civ.  Engin. 

1  Gen.  Sci. 

4  Mech.  Engin. 

2  Mining. 

2  Elec.  Engin. 

3  Arch. 

1  Elec.  Engin. 

1  Hyg. 

1  Civ.  Engin. 

2  Mech.  Engin. 

3  Arch. 

1  Biology. 

1  Arch. 

1  Civ.  Engin. 
3  Mining. 

3  Gen.  Sci. 

2  Gen.  Sci. 

3  Land.  Arch. 

1  Gen.  Sci. 

2  Civ.  Engin. 

3  Chen). 

1  Gen.  Sci. 

1  Gen.  Sci. 

3  Sci.  T. 

1  Mining. 

2  Mech.  Engin. 

1  Hyg. 

2  Mech.  Engin. 
2  Chem. 

2  Gen.  Sci. 

5.  Arch. 

S.  Civ.  Engin. 

2  Elec.  Engin. 

2  Gen.  Sci. 

3  Gen.  Sci. 

S.  Mech.  Engin. 

2  Civ.  Engin. 

1  Mech.  Engin. 

2  Gen.  Sci. 

S.  Klee.  Engin. 


Sao  Paulo,  Brazil. 
Grafton. 
Somerville. 
New  York.  N.  K 

Cambridge. 
Newport,  R.T. 
Somerville. 
Roxbury. 

Schenectady^  N.  Y, 
Pittsburg  J  Pa. 
Kendal  Green. 
Morristovmy  N.J. 
Evanston,  III. 
Brookline. 
Boston. 
Roxbury. 
Dillardj  Ore. 
Brookline. 
Lowell. 
Leominster. 
Brookline. 
Cambridge. 
Gloucester. 
Newbury  port. 
Brookline. 
Boston . 

Birmingham,  Ala. 
Salem. 

Concord,  N.H. 
Boston. 
Cambridge. 
Dover,  NIL 
New  York,  N.  Y. 
Vineyard  Haven. 
Cincinnati,  O. 
Boston. 
Rock  ford.  III. 
Cleveland,  O. 
Neu'tonville. 
Newtonville. 
Salem. 
Mai'blehead. 
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Sanger,  Walter  Prentice, 
Sargent,  William  Denny, 
Saunders,  Daniel  Green,  Jr. 
Sawyer,  Eugene  Mitchell, 
Scheuber,  Francis  Ball, 
Schlesinger,  Armin  Ardery, 
Scholl,  Guilford  Darby, 
Scott,  Christopher  Pearse, 
Scott,  Lome  Albert, 
Seaver,  Clifford,  a.b.  1902, 
Shaw,  George  Herbert, 
Shaw,  John  Daniel, 
Shaw,  John  Maxwell,  Jr. 
Shea,  James  Bernard, 
Sheldon,  Reginald  Herbert, 
Shepard,  Frederick  Stanley, 
Sherburne,  Edward  Harold, 
Sherburne,  Kenneth,  a.b.  1900, 
Shirk,  Franklin  Edgar, 
Siddall,  Joseph, 
SilTerman,  Max, 
Silverman,  Philip, 
Skene,  Harold  Vincent, 
Skilton,  Stephen  Henry,  Jr. 
Smith,  Allan, 
Smith,  Eliot  Nichols,  a.b.  (Ofter- 

lin  Coll.)  1900, 
Smith,  Harold  Claude, 
Smith,  Harry  Lynch, 
Smith,  Julius  Frederic, 
Smith,  Lyon, 
Smith,  Sidney  McKeehan, 
Smith,  William  Everett, 
Smither,  Robert  Newkirk, 
Somers,  Laurence  Drew, 
Souther,  Channing  Weare, 
Souther,  Dana  Wheelock, 
Soutter,  James  Taylor,  2d, 
Spalding,  Henry  Dixon, 
Spaulding,  Russell  Harold, 
Stack,  James  Otto, 
Stark,  Charles  Wolcott, 
Starratt,  Stanley  Arthur, 


s. 

Mech.  Engin. 

WoBhington,  D.  CL 

2 

Gen.  Set. 

Swampscott, 

S. 

Mining. 

Kansas  CHyt  M6» 

1 

Mining. 

Bangor,  Me. 

1 

Gen,  Sci. 

Boston, 

1 

Mining. 

Milwaukee^  Wis, 

2 

Mining. 

Reading,  Pa. 

1 

Mech.  Engin. 

Burlington,  la. 

2 

Biolog}-. 

Roxhury. 

4 

Civ.  Engin. 

Cambridge, 

2 

Civ.  Engin. 

Belmont, 

S. 

Land.  Arch. 

Roxhury, 

s. 

Chem. 

Indianapolis,  Ind» 

s. 

Land.  Arch. 

Brookline. 

1 

Elec.  Engin. 

Xo,  Chelmsford, 

4 

Sci.  T. 

Chelsea. 

1 

Gen.  Sci. 

Brookline. 

4 

Mech.  Engin. 

Boston, 

8. 

Geology. 

Muneie,  Ind, 

S. 

Elec.  Engin. 

Philadelphia,  Pa, 

S, 

Civ.  Engin. 

NeHf  York,  N,  Y. 

s. 

Civ.  Engin. 

New  York,  N,  Y, 

1 

Land.  Arch. 

Somerrille. 

2 

Gen.  Sci. 

Brookline, 

2 

Mech.  Engin. 

E.  Dedham, 

8 

Civ.  Engin. 

Berlin,  Conn. 

3 

Hyg. 

Lexington,  III, 

S. 

Civ.  Engin. 

Muncy,  Pa. 

2 

Gen.  Sci. 

St.JohnsvilU,N.Y, 

2 

Gen.  Sci. 

Brookline. 

S. 

Mining. 

Wellsrille,  0, 

4 

Gen.  Sci. 

Marhlehead, 

1 

Gen.  Sci. 

Buffalo,  N,  Y, 

4 

Mining. 

Brookline. 

1 

Gen.  Sci. 

Jamaica  Plain. 

1 

Gen.  Sci. 

Jamaica  Plain, 

2 

Gen.  Sci. 

New  York,  N.  K 

S. 

Mining. 

Butte,  Mont, 

2 

Mech.  Engin. 

W.  Somerville. 

1 

Gen.  Sci. 

Brookline. 

4 

Civ.  Engin. 

Penn  Yan,  N.Y. 

2 

Biology. 

Bridgew€Uer,  N.8. 
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Stetson,  Henry  Niebnhr, 
Stevens,  Edward  Addison,  Jr. 
Stevenson,  Geoffrey, 
Stickney,  William  White, 
Stilwell,  Edwin  Rnthven, 
Stoltz,  Gny  Calvin, 
Stone,  Walter  Maxwell, 
Streit,  Raymond  Eugene, 
Sturges,  Harry  Wilton, 
Sumner,  Louis  Worsley, 
Swift,  Leroy  Fenwick, 
Swift,  Rodman, 
Swift,  Walter  Babcock,  a.b.  1901, 

o.B.  (^New  England  Conserv.  of 

Music)  1902, 
Switzer,  George, 
Taft,  Waterman  Allen,  Jr. 
Talpey,  Alfred  Henry  Eugene, 
Taylor,  Edward  Willis, 
Taylor,    George    Francis,   b.b. 

{UtahAgrie,  Coll.), 
Taylor,  George  Philip, 
Taylor,  William  Edward,  Jr. 
Taylor,  William  Nicholson, 
Tenney,  William  Field, 
Tew,  James  Dinsmore, 
Thanisch,  Rudolph  Joseph, 
Thayer,  Abbot  Augustine, 
Thomas,  Burton  Lewis, 
Thomas,  James  Clayborn,  Jr. 
Thompson,  Edward  Orton, 
Thompson,  James  Lawton, 
Thorvaldson,   Thorvaldur,  Jr., 

A.B.  {ManUoha  Univ.)  1902, 
Thurlow,  Edward  Kimball, 
Thurlow,  Merriam  Mclntyre, 
Tharston,  Alden  Sampson, 
Tlllinghast,  Alexander  Roy, 
Tirrell,  Charles  Edwards, 
Tobin,  Frank  Isaac, 
Tolman,  Samuel  Albert, 
Torossian,  Mihran  Garabed, 
Tnun,  Arthur  Herman, 


4 

Mech.  Engin. 

8i.  John,  N.B, 

3 

Elec.  Engin. 

Lowell. 

1 

Gen,  Sci. 

Buffalo,  N.  Y. 

1 

Chem. 

Pueblo,  Colo. 

8. 

Mech.  Engin. 

Dayton,  0. 

8. 

Mining. 

Marion,  0. 

8 

Mech.  Engin. 

Waltham. 

4 

Gen.  Sci. 

Brooklyn,  N.  F. 

8. 

Elec.  Engin. 

New  York,  N.  Y. 

2 

Hyg. 

Cambridge. 

2 

Sci.  T. 

Bourne. 

8 

Mining. 

New  Bedford. 

4 

Hyg. 

Wellesley  ffilU. 

1 

Gen.  Sci. 

Brooklyn,  N.  Y. 

1 

Civ.  Engin. 

Arlington. 

1 

Elec.  Engin. 

Dorchester. 

2 

Mech.  Engin. 

Lexington, 

3 

Civ.  Engin. 

Plain  City,  Utah. 

2 

Chem. 

Boston. 

4 

Mech.  Engin. 

La  Porte,  Ind. 

3 

Gen.  Sci. 

Pittsburg,  Pa. 

2 

Civ.  Engin. 

W.  Acton. 

2 

Gen.  Sci. 

Jamestown,  N.  Y. 

2 

Gen.  Sci. 

Jamaica  Plain. 

3 

Mech.  Engin. 

Cincinnati,  0. 

8. 

Gen.  Sci. 

Bloomington,  Idaho 

4 

Chem. 

Logan,  Utah. 

1 

Gen.  Sci. 

Cambridge. 

8. 

Arch. 

Portland,  Me. 

4 

Sci.  T. 

Ames,  Manitoba. 

1 

Land.  Arch. 

W.  Newbury. 

2 

Mining.        Colorado  Spring 8 ^  Colo. 

4 

Gen.  Sci. 

New  York,  N.  Y. 

8. 

Chem. 

Danielson,  Conn. 

3 

Mech.  Engin. 

So.  Weymouth. 

8. 

Sci.  T. 

Boston. 

1 

Gen.  Sci. 

New  Dorchester. 

8. 

Elec.  Engin. 

Boston. 

2 

Mech.  Engin. 

Weston. 
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Trott,  K«1^ar  Payson, 

Tuttlc,  Ralph  Wi-aro, 

Updegraflf,  William  Barrett, 

Upton,  (nM)rge, 

Van  Antwerp,  (leorpe  Trotter, 

Van  Winkle,  Kdj^ar  Beach,  Jr. 

Varney,  Ralph  Wesley, 

Vaughan.  Edward  Bebb, 

Vo88,  Allen  Bernard, 

Wade,  William  Roj^ers, 

Watlsworth,  Lewis  Lumber,  Jr. 

Wait,  Charles  Robert, 

Wales,  Nathaniel  Braekett, 

Walker,  Krnestl^inwooil,  b.a.s.  1806, 

Will  lace,  Robert, 

Ward,  Xeil  Callen, 

Wardwell,  Frank  Wellington,  Jr. 

Warner,  Elwin  Streeter, 

Warner,  Stewart  Gerry, 

"Warner,  William  Skinner, 

Warren,  Harry  Edward, 

Wates,  Cyril  Geoflfrey, 

Webber,  Charles  Jewell, 

Webber,  Ralph  Flewelling, 

Weitze,  Carl  Robert,  2d, 

Wells,  Pearson, 

Wells,  Percy  Addison, 

West,  Frederick  Orra, 

West,  John  Briggs,  Jr. 

Weymouth,  Frederick  Abbott, 

Whalen,  Arthur  Frank, 

Wheeler,  Reginald  Tremaine, 

Whidden,  Thomas  Avery, 

White,  Bryant, 

White,  Edwin  Ellis, 

White,  Frederic  Hall, 

Wilbur,  Robert  Eldridge, 

Wilcox,  Newton  Kincaid, 

Willard,  Henry  Bowers, 

Williams,  Haskell, 

Williams,  Henry  Trumbull, 

Williams,  Malcolm, 

Williams,  Warren, 


s. 

Mining. 

W.  Medford, 

3 

Hyg. 

E.  Andorer,  N,ff, 

S. 

Mech.  Engin. 

Xewburght  y.  IT. 

s. 

Chem. 

Salem, 

1 

Civ.  Engin. 

New  York.  N.  Y, 

4 

(Jen,  Sci. 

New  York,  N  Y. 

3 

Afeh. 

Lynn, 

S. 

Sci,  T. 

Odin.  III. 

4 

Gen.  Sci. 

Gloucester. 

2 

Mining. 

Newton  Centre. 

2 

Gen.  Sci. 

Cambridge. 

4 

Arch. 

Wakefield. 

2 

Gen.  Sci. 

Brainiree. 

06, 

4    Biology. 

Jamaica  Plain. 

2 

Mining. 

Newton. 

S. 

Elec.  Engin. 

Greenfield y  Tenn, 

4 

Gen.  Sci. 

Cleveland^  0. 

2 

Mining. 

No.  Adams. 

S. 

Arch. 

Lynn. 

3 

Gen.  Sci. 

Dorchester. 

3 

Arch. 

W.  Som^rville. 

1 

Elec.  Engin. 

Jamaica,  W.L 

2 

Gen.  Sci. 

Bangor y  Me. 

2 

Chem. 

Winchester. 

4 

Civ.  Engin. 

Cambridge. 

2 

Mining. 

Milwaukee,  Wis. 

S. 

Civ.  Engin. 

Chicago^  III. 

2 

Hyg. 

Woburn. 

1 

Gen.  Sci. 

Cambridge. 

1 

Elec.  Engin. 

Cambridge. 

S. 

Elec.  Engin. 

Mdroae  Highlands 

2 

Gen.  Sci. 

Buffalo,  N.  Y. 

2 

Gen.  Sci. 

W.  Newton. 

1 

Elec.  Engin. 

Louisville,  Ky. 

2 

Mining. 

Hyde  Park. 

s. 

Elec.  Engin. 

Brooklyn,  N.  Y. 

1 

Arch. 

So.  Bethlehem,  Pa. 

1 

Civ.  Engin. 

Providence,  R.L 

2 

Arch. 

New  York,  N.  F. 

1 

Gen.  Sci. 

Worcester. 

4 

Mech.  Engin. 

Chelsea. 

S. 

Mech.  Engin. 

Boston. 

1 

Gen.  Sci. 

Worcester. 
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Willie,  Ell  Newton, 

4 

Elec.  Engin. 

Concordy  N.ff* 

Wilson,  James  Arthur, 

4 

Gen.  Sci. 

New  Dorchester, 

Wilt,  Abram  Darst, 

4 

Gen.  Sci. 

Dayton,  0. 

Winslow,  Sidney  Wilmot,  Jr. 

2 

Gen.  Sci. 

Beverly. 

Wise,  George  Harden, 

4 

Gen.  Sci. 

Wheeling,  W.  Va. 

Woodbridge,  Itobert  Stewart, 

S. 

Civ.  Engin. 

Long  Islandy  N.  T, 

Woodbury,  i^rancis  I'rescott, 

s. 

Land.  Arch. 

Newbnrypori. 

Woodfin,  Howard  Fisher, 

1 

Mech.  Engin. 

Rutland,  Vt. 

Woods,  Frederic  Lester, 

1 

Gen.  Sci. 

Boston. 

Woods,  Morrill  Chalmers, 

s. 

Civ.  Engin. 

Cambridge. 

Woodward,  George  Smith, 

2 

Sci.  T. 

Springfield. 

Woodworth,  Kobert  Mewton, 

2 

Mining. 

Cambridge. 

Wright,  DaTid  Clarence, 

2 

Elec.  Engin. 

Cleveland,  0. 

Wright,  William  Merritt,  Jr. 

S, 

Elec.  Engin. 

Washington,  D.C. 

Wylie,  Sims  Gill, 

5. 

Hyg. 

Keiv  York,  N.  Y. 

Wyndham-Gittens,  Herbert 

iW.L 

Strathmore, 

1 

Mech.  Eng. 

Hastings,  Barbados y 

Young,  Earl  Edgar,  s.b.  {Purdut 

t 

Univ.)  1902, 

4 

Gen.  Sci. 

Anderson,  Ind. 

Young,  Harold  Winthrop, 

1 

Gen.  Sci. 

Boston. 

Young,  James  Herbert, 

4 

Hyg. 

Boston. 

Zanetti,  Joaquin  Enrique, 

1 

Chem. 

Havana,  Cuba. 

SUMMARY. 

Fourth  Year  Students 104 

Third       '*            '*               80 

Second    **            •*               156 

First   .     •*            "               134 

Special                 "               121 

Total 695 

CiYiL  Engineerino 73 

Mechanical  Engineerino 71 

Electrical  Engineering 57 

Mining  and  Metallurgy 68 

Architecture 34 

Landscape  Architecture 11 

Cheuistrt 31 

Geology 4 

Biology 15 

Anatomy  and  Physiology 39 

For  Teachers  of  Science 30 

Qbneral  Science 162 

Total 595 


HOLDERS   OF  SCHOLARSHIPS 

1902-^3. 


Unirersity. 

Herbebt  Melville  Boylston. 
Robert  Guy  Emtep. 
Frederick  Mills  Kilmer,  Jr. 
Joseph  Abraham  Long. 
Charles  Mendelsohn. 
Philip  Merrill  Patterson 
Guilford  Darby  Scholl. 


Normal  School. 

Charles  Hibbard  French. 
Henry  William  Kirmayer. 
Leonard  Oscar  Packard. 
George  Smith  Woodward. 


Sreleth. 

Charles  Gilman. 
Herbert  Miller  Hale. 
Clair  George  Persons. 

Hilton. 
Charles  Heber  Fisher. 

Cummings. 
No  eligible  candidate, 

Jennings. 
John  Murray  Fox. 

L.  S.  S.  AMOciation. 
Jambs  Joseph  Mothahah. 
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DB6SESS. 

On  Commencement  Day,  Jane  24,  1903,  the  degree  of  S.B.  was  con- 
ferred as  follows :  — 


In  Civil  and  Topographical 
Engineering. 

Eames,  Horace  TioveW  (magna  cum 

laude). 
Seayer,  Clifford,  A.B.  (magna  cum 

laude). 
Stark,    Charles    Wolcott    (magna 

cum  laude). 
Perry,  John  Prince  Hazen   (evm 

laude). 
Chickering,  Tileston,  S.B. 
Weitze,  Carl  Robert,  2d. 

In  Mechanicai  Engineering. 

Sherbnme,  Kenneth,  A.B.  (magna 

cum  laude) . 
Adams,  Kilbnrn  Elie  (cum  laude). 
Davol,  Frank  Herbert,  Jr.    (cum 

laude), 
Durantf  Aldrich,  A.B.  (cum laude). 
Hunting,     Eugene    Kathan    (cum 

laude). 
Piper,     William     Thomas      (cum 

laude). 
McAvity,  Allan  Getchell. 
Proudfoot,  Arnold  Smith,  A.B. 
Stetson,  Henry  Niebuhr. 
Taylor,  William  Edward,  Jr. 
Williams,  Henry  Trumbull. 

In  Electrical  Engineering. 

Coffin,    Francis     Parkman     (cum 

laude) . 
Willis,  Ell  Newton  (cum  laude) . 
Chapin,  Allen  Granger. 

In  Mining  and  Metallurgy. 

Banmgarten,    Karl    (Tnagna    cum 

laude), 
Clark,  William   Monlton   (magna 

cum  lavde). 


Fox,    John  Murray    (magna  cum 

laude) . 
Bradlee,    Dudley   Hall,   Jr.    (cum 

laude). 
Clokey,  Ira  Waddell  (cum  laude). 
Gohring,    William    Bowen     (cum 

laude). 
Mcintosh,  Frederick  Fleming  (cum 

laude). 
Manning,  John  Francis  (cum  laude). 
Mead,  Henry  Eckert  (cum  laude). 
Coxe,  Edmund  James  Drifton. 
Rice,  Claude  Thayer. 
Somers,  Laurence  Drew. 

In  Architecture. 

Ainsworth,  George  Raymond  (cum 

laude). 
Grinnell,     Harold     Duncan     (cum 

laude). 
Wait,  Charles  Robert. 

In  Landscape  Architecture. 
Cone,  George  Carroll. 

In  Chemistry. 

Boylston,   Herbert    Melville    (cum 

laude) . 
Knight,  William  Horatio. 
Thomas,  James  Clay  born,  Jr. 

In  Biology. 

Cushman,  Joseph  Augustine (ma^na 

cum  laude). 
Walker,   Ernest  Linwood,  B.A.S. 

(cum  laude). 
Carlton,  Frank  Carr. 
Holbrook,  Harold  Edwin. 

In  Anatomy  and  Physiology. 

Young,  James  Herbert  (cum  laude), 
Achorn,  Kendall  Lincoln. 


38 


Manning,  John  Brown. 
Swift,  Walter  Babcock,  A.B. 

In  Science  for  Teachers. 

Efltep,   Robert    Guy    (magna  eum 

laude). 
Persons,  Clair  George  (magna  eum 

laude). 
Armstrong,    George    Peters    (eum 

laude) . 
Campbell,  Arthur  Roy  (cum  laude). 
French,     Charles     Hibbard     (cum 

laude). 
Kirmayer,    Henry    William    (cum 

laude). 
Marvin,     Joseph     Edward     (eum 

laude). 
Fhipps,  Harrie  Jean  (eum  laude). 
Thorvaldson,  Thorvaldur,  Jr.,  A.B. 

(cum  laude). 
Edgerton,  Frederick  William. 
Glover,  John  Herbert  Henry. 
Harvey,  Benjamin  Calvin. 
Shepard,  Frederick  Stanley. 

In  General  Science. 

Howes,  Donald  Winthrop  (magna 

cum  laude). 
Notman,     Howard     (magna    cum 

laude) . 
Churchill,   Edmund    Parker   (cum 

laude) . 
Cushing,    Sumner    Webster   (cum 

laude). 
Jones,  Wyatt  Wagner,  S.M.  (cum 


Wilson,  James  Arthur  (cum  lautU)* 
Ayer,  Edward  Melvin. 
Bancroft,  Joseph  Bubier,  2d. 
Burden,  Arthur  Scott. 
Bums,  James  Denniss. 
Butler,  Merrill  Philip. 
Clark,  Edward  Nathaniel. 
Clark,  Seth,  Jr. 
Cudahy,  Edward  Ignatius. 
Deland,  Benjamin. 
Downs,  Daniel  Frederick. 
Floyd,  Charles  Harold. 
Foster,  John  Winthrop. 
Fox,  Austen  Hoppin. 
Fox,  Philip. 

Hammond,  Richard  Eddy. 
Jackson,  Herbert  Arnold. 
Kernan,  Robert  Peebles. 
Lindsley.  Halstead,  A.B. 
Linehan,  Jerome  Charles. 
Litchfield,  Bayard  Sands. 
Notnian,  Arthur. 
Noyes,  Arthur  Wallace. 
Parsons,  Ernst  Mey. 
Poor,  Frederic  Hedge. 
Rice,  Frederick  Ellis. 
Smith,  William  Everett 
Streit,  Raymond  Eugene. 
Thurston,  Alden  Sampson. 
Van  Winkle,  Edgar  Beach,  Jr. 
Voss,  Allen  Bernard. 
Wadsworth,  Lewis  Lumber,  Jr. 
Wardwell,  Frank  Wellington,  Jr. 
Wilt,  Abram  Darst,  Jr. 
Wise,  George  Harden. 
Young,  Earl  Edgar,  S.B. 


laude). 

S.B.     (Out  of  course.) 

George  Carroll  Curtis  (  Geology) ,  as  of  the  class  of  1896. 
Laurence  Aquila  Janney  (  General  Science) ,  as  of  the  class  of  1902. 
John  Leggett  Pultz  (Geology) y  as  of  the  class  of  1902. 
Carlisle  Reed  (Anatomy  and  Physiology)  t  as  of  the  class  of  1902. 


THE  LAWREXCE   SCIENTIFIC   SCHOOL. 


GSirSRAL  ACC0X7NT  OF  THE  SCHOOL. 

The  Scientific  School  was  institnted  by  the  Corporation  and  Over- 
Beers  of  Haryard  College  in  February,  1847.  It  took  its  present  name  — 
Lawrbncb  Scientific  School  —  at  the  following  Commencement,  in 
recognition  of  a  gift  of  fifty  thousand  dollars  from  the  Hon.  Abbott 
Lawrence,  of  Boston.  It  was  opened  to  students  in  February,  1848.  It 
was  at  first  announced  as  an  advanced  school  in  Science  and  Literature 
for  graduates  and  other  sufficiently  qualified  persons  of  not  less  than 
eighteen  years  of  age,  and  was,  therefore,  in  its  origin,  a  forerunner  of 
the  Graduate  School.  Most  of  its  early  students  were  college  graduates 
or  men  of  mature  age  who  came  to  the  School  for  the  professional  study 
of  a  special  subject  The  instruction  originally  proposed  in  Literature 
was,  however,  never  organized.  It  is  now  a  school  which  receives  suitably 
prepared  graduates  of  secondary  schools,  as  well  as  older  students,  and 
offers  chiefly  training  in  the  various  branches  of  natural  and  applied 
science.    Its  students  may  attain  the  degree  of  Bachelor  of  Science. 

The  Lawrence  Scientific  School,  together  with  Harvard  College  and  the 
Graduate  School,  is  under  the  control  of  the  Faculty  of  Arts  and  Sciences 
of  Harvard  University.  The  instruction  in  these  departments  is  given  by 
the  same  teachers,  mostly  in  classes  which  may  be  attended  by  pupils  from 
any  one  of  these  schools.  The  life  of  the  students  in  all  three  schools 
is  in  common;  they  share  alike  in  all  the  advantages  which  the  University 
can  afford  them.  So  far  as  their  plans  may  make  it  desirable,  they  are 
allowed,  without  additional  charge,  to  attend  lectures  in  the  professional 
schools  of  the  University. 

The  essential  peculiarity  of  the  Scientific  School,  as  compared  with  the 
other  schools  which  are  managed  by  the  Faculty  of  Arts  and  Sciences,  is 
that  the  instruction  which  it  provides  for  its  students  is,  for  the  most  part, 
arranged  in  groups  of  definitely  required  programmes  of  courses,  each  of 
which  is  intended  to  afford,  in  a  four  years*  course  of  study,  the  training 
necessary  for  one  of  the  scientific  professions,  such  as  Engineering, 
Mining,  Architecture,  Chemistry,  Biology,  Geology,  etc.  While,  with  the 
consent  of  the  Administrative  Board  of  the  School,  slight  changes  may 
be  made  in  the  prescribed  studies  in  order  to  meet  the  particular  needs  of 
the  individual  student,  the  plan  of  these  programmes  leading  to  the  degree 
of  Bachelor  of  Science  must  in  general  be  adhered  to. 
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Students  attending  the  School  may  lodge  in  the  dormitories  or  in  priTate 
houses,  lists  of  which  will  be  furnished  on  application  to  the  Secretary. 
They  may  take  their  meals  in  Memorial  Hall,  which  affords  accommodar 
tion  for  about  1100  persons ;  or  in  Randall  Hall,  which  provides  for  about 
800 ;  or  in  private  boarding  houses. 

ADVISER. 

Each  student  in  the  Scientific  School  has  one  of  its  officers  designated 
as  his  adviser,  to  whom  he  is  to  look  for  counsel  concerning  the  conduct 
of  his  studies  and  for  such  other  counsel  as  he  may  need  during  his 
residence  at  the  University. 

INSTRUCTION  IN  OTHER   DEPARTMENTS   OF  THE 

UNIVERSITY. 

All  students  of  the  Scientific  School  may,  if  found  competent,  pursue  any 
of  the  courses  of  instruction  given  in  the  other  departments  of  the  Univer- 
sity, except  exercises  carried  on  in  the  special  laboratories,  without  addi- 
tional charge ;  but  this  provision  does  not  apply  to  Special  Students  unless 
they  pay  the  full  tuition  fee  of  $150.     See  p.  7. 

REGULATIONS  CONCERNING  ADMISSION  EXAMINATIONS. 

Examinations. 

A  student  who  wishes  to  enter  the  Lawrence  Scientific  School  as  a 
candidate  for  a  degree  must  ordinarily  pass  an  examination  for  admission ; 
but  if  he  comes  from  another  college  or  scientific  school,  he  may  be 
admitted  without  examination  (see  page  43). 

Special  Students,  that  is,  students  not  candidates  for  a  degree,  may  be 
admitted  without  examination  (see  page  44). 

Examinations  for  admission  to  the  Lawrence  Scientific  School  are  held 
in  June  both  at  Cambridge  and  at  the  places  named  on  pages  67,  08 ;  in 
September  they  are  held  at  Cambridge  only.  For  the  regulations  con- 
cerning the  division  of  the  examination  into  a  Preliminary  and  a  Final 
Examination,  taken  in  two  different  years,  or — in  the  case  of  a  student 
who  takes  the  whole  examination  in  one  year — the  division  of  the  Final 
Examination  between  June  and  September  of  that  year,  see  pages  42,  43. 

For  the  hours  set  for  examinations,  see  page  69. 

The  requirements  for  admission  to  the  First-year  class  are  stated  on 
page  47. 

The  definitions  of  the  studies  in  which  admission  examinations 
held  are  given  on  pages  49-66. 
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Registration  Blanks. 

Any  one  expecting  to  take  admission  examinations  should  register  for 
such  examinations  on  a  form  which  may  be  obtained  from  the  Secretary. 
When  writing  for  this  form  he  should  say  whether  he  is  a  Preliminary  or 
a  Final  Candidate.  The  Registration  Blanks  of  all  candidates  who  wish 
to  take  examinations  in  June  should  be  properly  filled  out  and  in  the  hands 
of  the  Secretary  by  June  10;  those  of  candidates  who  wish  to  take 
examinations  in  September,  by  September  10. 

Certificate  of  Honorable  Dismissal. 

Every  candidate  for  admission  to  the  Lawrence  Scientific  School  is 
required  to  furnish  a  certificate  of  honorable  dismissal  from  the  school 
or  college  which  he  has  attended,  or  from  the  tutor  with  whom  he  has 
studied.  When  a  candidate  has  been  in  regular  attendance  at  a  school  or 
academy  for  any  part  of  the  year  preceding  his  Final  Examination,  a 
certificate  from  a  private  tutor  is  not  in  itself  sufficient.  The  certificate 
of  honorable  dismissal  may  be  presented  at  the  time  of  the  Final  Exam- 
ination. 

Certificate  of  Preparation  for  Preliminary  Examination. 

Erery  candidate  for  a  Preliminary  Examination  must  present  a  certifi- 
cate of  preparation  in  the  subjects  in  which  he  offers  himself.  (For  the 
prescribed  form  of  this  certificate,  see  jmge  42.) 

No  certificate  of  preparation  is  required  of  a  candidate  for  a  Final 
Examination,  even  when  the  candidate  divides  his  examination  between 
June  and  September  of  one  year. 

Examination  Fee. 

A  fee  of  five  dollars  must  be  i)aid  in  advance  by  every  candidate.  The 
whole  fee  of  a  candidate  who  purposes  to  divide  his  examination  is  to  be 
paid  before  his  first  examination :  it  should  be  sent  by  check,  post-office 
order,  or  registered  letter,  to  Charles  F.  Masox,  Bursar,  Dane  Hall, 
Cambridge,  Mass.,  and  should  be  in  the  Bursar's  hands  not  later  than 
June  10,  The  sender  of  this  fee  should  be  careful  to  name  the  candidate 
for  whom  the  fee  is  paid,  and  the  place  at  which  the  candidate  will  take 
his  examinations. 

Persons  who  do  not  intend  to  enter  the  University  will  be  admitted  to 
the  examinations  on  payment  of  a  fee  of  five  dollars;  and,  if 'successful 
in  fulfilling  the  requirements  for  the  Lawrence  Scientific  School,  will 
receive  certificates  to  that  effect. 


40 

■ 

Students  attending  the  School  may  lodge  in  the  donnitories  or  in  prirate 
houses,  lists  of  which  will  be  famished  on  application  to  the  Secretary. 
They  may  take  their  meals  in  Memorial  Hall,  which  affords  accommoda- 
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Kach  student  in  the  Scientific  School  has  one  of  its  officers  designated 
as  his  adviser,  to  whom  he  is  to  look  for  counsel  concerning  the  conduct 
of  his  studies  and  for  such  other  counsel  as  he  may  need  daring  hia 
residence  at  the  University. 

INSTRUCTION   IN  OTHER   DEPARTMENTS   OF  THE 

UNIVERSITY. 

All  students  of  the  Scientific  School  may,  if  found  competent,  pursue  any 
of  the  courses  of  instruction  given  in  the  other  departments  of  the  Univer- 
sity, except  exercises  carried  on  in  the  special  laboratories,  without  addi- 
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REGULATIONS  CONCERNING  ADMISSION  EXAMINATIONS. 

Examinations. 

A  student  who  wishes  to  enter  the  Lawrence  Scientific  School  as  a 
candidate  for  a  degree  must  ordinarily  jiass  an  examination  for  admission ; 
but  if  he  comes  from  anotlier  college  or  scientific  school,  he  may  be 
admitted  without  examination  (see  page  43). 

Special  Students,  that  is,  students  nut  candidates  for  a  degree,  may  be 
admitted  without  examination  (see  page  44). 

Examinations  for  admission  to  the  Lawrence  Scientific  School  are  held 
in  June  both  at  Cambridge  and  at  the  places  named  on  pages  67,  08 ;  in 
September  they  are  held  at  Cambridge  only.  For  the  regulations  con- 
cerning the  division  of  the  examination  into  a  Preliminary  and  a  Final 
Examination,  taken  in  two  different  years,  or — in  the  case  of  a  student 
who  takes  the  whole  examination  in  one  year — the  division  of  the  Final 
Examination  between  June  and  September  of  that  year,  see  pages  42,  43. 

For  the  hours  set  for  examinations,  see  page  69. 

The  requirements  for  admission  to  the  First-year  class  are  stated  on 
page  47. 

The  definitions  of  the  studies  in  which  admission  examinations  are 
held  are  given  on  pages  49-66. 
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Registration  Blanks. 

Anj  one  expecting  to  take  admission  examinations  sbonld  register  for 
such  examinations  on  a  form  which  may  be  obtained  from  the  Secretary. 
When  writing  for  this  form  he  should  say  whether  he  is  a  Preliminary  or 
a  Final  Candidate.  The  Registration  Blanks  of  all  candidates  who  wish 
to  take  examinations  in  June  should  be  properly  filled  out  and  in  the  hands 
of  the  Secretary  by  June  10;  those  of  candidates  who  wish  to  take 
examinations  in  September,  by  September  10. 

Certificate  of  Honorable  Dismissal. 

Every  candidate  for  admission  to  the  Lawrence  Scientific  School  is 
required  to  furnish  a  certificate  of  honorable  dismissal  from  the  school 
or  college  which  he  has  attended,  or  from  the  tutor  with  whom  he  has 
studied.  When  a  candidate  has  been  in  regular  attendance  at  a  school  or 
academy  for  any  part  of  the  year  preceding  his  Final  Examination,  a 
certificate  from  a  priyate  tutor  is  not  in  itself  sufficient.  The  certificate 
of  honorable  dismissal  may  be  presented  at  the  time  of  the  Final  Exam- 
ination. 

Certificate  of  Preparation  for  Preliminary  Examination. 

Every  candidate  for  a  Preliminary  Examination  must  present  a  certifi- 
cate of  preparation  in  the  subjects  in  which  he  offers  himself.  (For  the 
prescribed  form  of  this  certificate,  see  page  42.) 

No  certificate  of  preparation  is  required  of  a  candidate  for  a  Final 
Examination,  even  when  the  candidate  divides  his  examination  between 
June  and  September  of  one  year. 

Examination  Fee. 

A  fee  of  five  dollars  must  be  paid  in  advance  by  every  candidate.  The 
whole  fee  of  a  candidate  who  purposes  to  divide  his  examination  is  to  be 
paid  before  his  first  examination :  it  should  l)e  sent  by  check,  post-office 
order,  or  registered  letter,  to  Charles  F.  Masox,  Bursar,  Dane  Hall, 
Cambridge,  Mass.,  and  should  be  in  the  Bursar's  hands  not  later  than 
June  10.  The  sender  of  this  fee  should  be  careful  to  name  the  candidate 
for  whom  the  fee  is  paid,  and  the  place  at  which  the  candidate  will  take 
his  examinations. 

Persons  who  do  not  intend  to  enter  the  University  will  be  admitted  to 
the  examinations  on  payment  of  a  fee  of  five  dollars;  and,  if 'successful 
in  fulfilling  the  requirements  for  the  Lawrence  Scientific  School,  will 
receive  certificates  to  that  effect. 
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Dirision  of  the  SxAmlnation. 

A  candidate  for  admission  to  the  Lawrence  Scientific  School  maT  take 
the  entire  examiifation  at  one  time ;  or  he  may  divide  it,  under  the  follow- 
ing conditions,  (a)  between  two  years,  or  (A)  !H»tween  June  and  September 
of  the  same  year.  If  he  divides  it  iK'tween  two  years,  he  is  known  at  hi* 
first  examination  as  a  'MVeliminaiy  Candidate*';  if  between  June  and 
September  of  the  same  year,  as  a  ^*  Postponing  Candidate."  Teachers 
and  candidates  should  carefully  distinguish  between  the  words  '*  Prelim- 
inary'* and  ** Postponing**  as  used  at  examinations  for  admission,  since  a 
careless  use  of  one  of  these  words  for  the  other  leads  to  serious  mis- 
understanding. A  Preliminary  Examination  is  always  taken  a  year  or 
more  before  the  Final  Examination  ■  Postponing  Candidates,  whether  in 
September  or  in  June,  are  taking  Final  Examinations. 

A  final  candidate  holding  a  Preliminary  Certificate  may  divide  his  Final 
Examination  between  June  and  September. 

(a)  Prelimiiutry  SzamiiiAtioii. 

A  candidate  may  pass  a  Preliminary  Examination  in  some  studies  in  one 
year;  and,  on  receiving  a  Preliminary  Certificate,  may  pass  a  Final  Ex- 
amination in  the  remaining  studies  in  some  subsequent  year.  For  the 
Preliminary  Examination  the  candidate  is  expected  to  present  himself  in 
June,  having  previously  sent  in  a  certificate  of  preparation  (see  below) .  No 
Preliminary  Candidate  for  the  Scientific  School  will  be  examined  in  Septem- 
ber without  special  permission  from  the  Dean  of  the  Scientific  School. 

Candidates  may  offer  themselves  for  the  Preliminary  Examination  in 
any  studies,  Elementary  or  Advanced,  in  which  their  teachers  certify  thai 
they  are  prepared,  and  in  no  others. 

On  the  Registration  Blank  (see  p.  41),  which  must  be  in  the  hands  of 
the  Secretary  by  June  10,  is  printed  the  following  form  :  — 

** has  been  my  pupil  for years,  and  is,  in  my  JadgmeDt, 

prepared  to  pass  the  Ilarrard  Preliminary  Examination  in  the  follo¥ring  studies :  —  .  .  . 
Name  of  Teacher : Name  of  School : Address: " 

This  form  must  be  filled  and  signed  by  the  candidate's  teacher.  When 
a  candidate  has  been  in  regular  attendance  at  a  school  or  academy  for  any 
part  of  the  year  preceding  his  Preliminary  Examination,  his  certificate 
must  be  signed  by  the  principal  of  that  school  or  academy. 

A  Preliminary  Certificate  will  be  granted  to  any  candidate  who  has 
paased  in  studies  rated  in  the  aggregate  at  six  points. 

(b)  Postponed  Examination. 

A  final  candidate,  who  presents  himself  in  June  intending  to  pass  the 
whole  examination  in  the  same  year  may,  under  certain  conditions,  post- 
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pone  a  part  of  his  examination  nntil  September.  Such  a  candidate  must 
register  in  June  not  as  a  Preliminary  but  as  a  Final  candidate. 

A  Postponing  Candidate  for  admission  to  the  Scientific  School  will 
receive  no  credit  for  the  examination  held  in  June,  unless  at  that  exam- 
ination he  passes  in  studies  rated  in  the  aggregate  at  six  points  or  over. 

A  final  candidate  holding  a  Preliminary  Certificate  may  divide  his  Final 
Examination  between  June  and  September. 

Admission  to  Adranced  Standing. 

A  candidate  may  be  admitted  to  advanced  Standing  either  (a)  by 
examination,  or  (6)  from  another  Scientific  School  or  College  without 
examination. 

(a)  By  Examinaiion.  —  A  candidate  may  be  admitted  to  Advanced 
Standing  if  he  appear  on  examination  to  be  versed  in  the  following 
studies :  — 

1.  The  studies  required  for  admission  to  the  First-year  class. 

2.  All  the  prescribed  studies  already  pursued  by  the  class  for  which  he 
otfers  himself,  and  as  many  elective  studies  as  he  would  have  pursued  if 
he  bad  entered  at  the  beginning  of  the  First-year. 

Examinations  for  advanced  Standing  are  held  only  in  such  courses  as 
are  designated  in  the  catalogue  as  intended  primarily  for  undergraduates ; 
and,  among  these,  in  such  only  as  may  reasonably  be  anticipated  by 
examination.  No  laboratory  course,  no  course  in  composition  or  discus- 
sion, and  no  other  course  in  which  an  examination  is  obviously  an  inade- 
quate test  may  be  offered  for  admission  to  Advanced  Standing. 

Candidates  for  admission  to  Advanced  Standing  may  divide  the  examin- 
ation between  June  and  September;  but  a  candidate  who  fails  in  any 
subject  in  June  will  not  be  examined  again  in  that  subject  in  September. 

The  Secretary  of  the  School  must  recetve,  not  later  than  September  10^ 
a  written  notice  specifying  the  courses  in  which  the  candidate  wishes  to 
be  examined. 

(6)  Without  Examinaiion,  —  Graduates  of  other  Scientific  Schools  or 
Colleges  and  students  from  the  higher  classes  of  other  Scientific  Schools 
or  Colleges  may  be  admitted  without  examination  and  assigned  to  that 
class  in  their  chosen  programme  of  study  in  the  Lawrence  Scientific 
School  (it  may  be  with  credits  and  deficiencies)  for  which  their  previous 
study  seems  to  qualify  them.  Every  case  is  decided  on  its  merits. 
Applications  are  acted  on  promptly  at  any  time  of  the  year.  A  candidate 
for  the  Lawrence  Scientific  School  under  this  provision  must  make  a 
complete  written  statement  of  the  work  on  which  he  bases  his  application. 

Blank  forms  of  application  for  admission  to  Advanced  Standing  without 
examination  may  be  obtained  from  the  Secretary  of  the  School.     This 
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blank  should  be  filled  out  and  returned  to  the  Secretary,  accompanied  by 
the  catalogue  of  the  School  or  College  which  the  student  has  preTiousI j 
attended  marked  so  as  to  indicate  clearly  the  studies  which  he  offered 
there  for  admission  and  each  study  which  he  has  successfully  completed. 

Much  importance  is  attached  to  the  qualify  of  the  work  offered.  The 
applicant  is  expected  to  furnish  official  statements  of  grades  in  his  rarious 
college  studies,  and  letters  or  other  evidence  showing  the  opinions  his 
instructors  hare  formed  of  his  character  and  scholarship. 

The  Committee  on  Admission  from  other  Scientific  Schools  and  Colleges 
of  the  Lawrence  Scientific  School  will  take  into  account,  at  their  discretion, 
extra  studies  pursued  by  the  applicant,  or  studies  pursued  by  him  since 
graduation,  or  teaching  of  advanced  grade,  or  professional  study.  Early 
application  to  the  Committee  is  recommended  in  order  that  the  student 
may  have  time  to  conform  his  plans  of  study  to  such  conditions  as  the 
Committee  may  impose. 

Candidates  from  other  Scientific  Schools  and  Colleges  may  be  admitted 
to  the  Lawrence  Scientific  School  notwithstanding  some  deficiencies  in 
tlieir  work,  on  condition  that  they  shall  make  good  these  deficiendes 
before  being  recommended  for  the  degree. 

The  degree  of  Bachelor  of  Science  of  Harvard  University  cannot  be 
conferred  on  any  6tud(>nt  who  has  not  completed,  as  a  member  of  the 
Lawrence  Scientific  School,  at  least  one  full  year's  work  in  this  School 
while  registered  as  a  candidate  for  this  degree. 

See,  also,  conditions  of  candidacy  for  degrees,  page  74. 

Admission  of  Special  Students. 

Special  Students  may  be  admitted  to  the  Lawrence  Scientific  School 
under  the  conditions  named  below. 

When  the  candidate  has  not  been  a  pupil  in  any  preparatory  school 
for  at  least  one  year  before  the  date  of  his  application,  and  is  a  person 
of  sufficient  maturity  and  training  to  qualify  him  to  pursue  studies  offered 
in  one  of  the  programmes  of  study  in  the  School,  he  may  be  admitted 
as  a  Special  Student  by  the  Administrative  Board.  His  plan  of  study 
must  be  arranged  with  reference  to  the  end  he  seeks  to  attain,  and  must 
be  approved  by  the  officer  in  charge  of  one  of  the  following  programmes 
of  study  :  Engineering,  Mining,  Architecture,  Landscape  Architecture, 
Chemistry,  Geology,  Biology,  Anatomy,  Teachers.  Except  on  special 
vote  of  the  Administrative  Board,  he  will  be  required,  each  year,  to  take 
work  amounting  to  not  less  than  four  full  courses. 

When  the  candidate  has  been  a  member  of  a  fitting  school  within  one 
year  of  the  time  he  applies  for  admission  as  a  Special  Student,  his  appli- 
cation must  be  approved  by  the  master  of  that  school.     In  case  he  has 
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endearored  to  attain  regalar  standing  and  has  failed  to  pass  in  a  stifficient 
nnmber  of  subjects,  but  is  credited  with  not  less  than  half  of  the  number 
of  ** points"  required  for  a  clear  admission,  including  English^  Algebra, 
and  Geometry,  he  may,  by  vote  of  the  Administrative  Board,  taken  in 
each  case  in  riew  of  the  recommendations  he  brings,  be  admitted  as  a 
Special  Student  with  the  expectation  that  he  will  gain  regn^lar  standing  in 
one  of  the  ways  indicated  below  :  — 

First :   By  passing  the  entrance  examinations  in  the  omitted  subjects. 

Secand :  By  obtaining  a  grade  of  (7,  or  above,  in  studies  directly  in  con- 
tinuation of  the  subjects  in  which  he  has  failed  to  pass  in  the  entrance 
examinations;  as,  for  instance,  Advanced  French  would,  if  passed  with 
the  grade  mentioned,  remove  the  entrance  ** condition"  in  Elementary 
French. 

Third :   By  combining  the  methods  above  indicated. 

Students  who,  on  the  recommendation  of  the  masters  of  fitting  schools, 
have  permission  to  register  as  Special  Students,  will  be  required,  except 
on  special  vote  of  the  Administrative  Board,  to  attain  reg^ilar  standing 
within  one  year  after  the  beginning  of  the  term  at  which  they  enter  on 
their  course  of  study. 

At  least  two  full  courses  of  the  work  of  each  Special  Student  in  tlie 
Scientific  School  must  be  taken  from  the  regular  programme  of  the 
Department  of  study  in  which  he  registers. 

Special  Students  are  members  of  the  Scientific  School  from  the  time  of 
their  admission,  but  are  not  recog^nized  as  in  regular  standing  or  as  candi- 
dates for  a  degree. 

A  candidate  for  admission  to  the  Lawrence  Scientific  School  as  a 
Special  Student  may  obtain  a  printed  form  of  application  from  the 
Secretary  of  the  School.  The  form  must  be  filled  out  and  returned  to 
the  Secretary  before  the  application  will  be  considered  by  the  Administra- 
tive Board  of  the  School. 

Special  Students  are  subject  to  all  the  regrulations  of  the  School.  A 
report  is  sent  to  their  parents  or  guardians  at  the  end  of  each  year. 

The  Administrative  Board  reserves  the  right  to  deprive  any  Special 
Student  of  his  privileges  at  any  time,  if  he  abuse  or  fail  to  use  them. 

Certain  of  the  subjects  required  for  admission  are  offered  in  the  courses 
of  instruction  in  the  Summer  School  of  the  Faculty  of  Arts  and  Sciences. 
So  far  as  practicable,  provision  will  be  made  for  the  instruction  in  the 
Summer  School,  or  by  private  tutors,  of  those  who,  during  the  long  vaca- 
tion, desire  to  prepare  themselves  to  pass  the  entrance  examinations  held 
in  Cambridge  in  September.  This  provision  is  especially  designed  to 
meet  the  needs  of  candidates  who  come  from  schools  in  which  certain 
of  the  subjects  which  may  be  offered  in  the  entrance  examinations  are 
not  taught. 
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A  Certificate  will  be  given,  if  desired,  to  any  Special  Student  who  ha« 
faithfully  pursued  his  chosen  subjects  throughout  at  least  one  year  and 
attaini'd  satisfactory  grades  therein 


LIST  OF  STUDIES   IN  WHICH  ADMISSION  EXAMINATIONS 

ARE  HELD 

The  studies  which  may  be  presented  in  satisfaction  of  the  requirements 
for  admission  to  the  First-Year  class  in  the  Lawrence  Scientific  School 
must  be  chosen  from  the  studies  named  in  the  following  list  in  accordance 
with  the  requirements  set  forth  on  the  following  page. 


Elementary 

English  {4)*       German  {2) 
Greek  {4)  French  (2) 

Latin  {4) 


History 


•>•(:.>;{« 


Greek  and  Roman  or 
nglish  and  American 


Advanced 

Greek  (2) 
Latin  (2) 
German  (2) 
French  (2) 


Civil  Government  (i) 
Economics  (2) 
Harmony  {2) 
Al}?ebra  {2) 
Plane  Geometry  {2)  \ 
Solid  Geometry  (2)  J 
Geometry  {3) 


or 


I  One  of  the  following  four :  — 
\      Greek  and  Roman 
History  (2)  <      English  and  American 

(of  Europe 
of  a  period 
Counterpoint  (2) 
Algebra  (2) 
Logarithms  and  Trigonometry  (i) 


Physics  (2) 

Chemistry  (2) 

Physiography  (2) 

Anatomy,  Physiology,  &  Hygiene  (2) 

Botany  (2) 

Zoology  (2) 

Drawing,    /  Freehand  (i) 
C  Projections  (2) 


Physics  (2) 
Meteorology  (2) 
Astronomy  (2) 


Architectural  Drawing  (2) 


Shopwork, 


r  Woodworking  (2) 
J  Blacksmithing  (2) 

Chipping,  Filing,  and  Fitting  (2) 

Machine-tool  Work  (2) 


*  The  figure  attocbed  to  a  study  Indicates  the  relatiye  weight  (termed  pobM) 
which  will  be  given  to  it  in  determining  the  question  of  the  candidate's  fitness  jbr 
admission. 
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2 

17 


Group  A 


REQUIREMENTS   FOR  ADMISSION   TO  THE  FIRST  YEAR 

CLASS. 

In  1903  and  thereafter,  every  ciindidate  for  admission  to  regul&T 
standing  in  the  First-Year  class  of  the  Lawrence  Scientific  School  will 
be  required  to  offer :  — 

English 4 

^Elementary  German 2 

♦Elementary  French 2 

Elementary  History 2 

Elementary  Algebra 2 

fPlane  Geometry 2 

Solid  Geometry 1 

He  will  be  required  to  offer,  also,  either :  — 

Elementary  Physics,  or 2 

Elementary  Chemistry 2 

or  any  two  of  the  following  studies  :  — 

Physiography 1 

Anatomy,  Physiology,  and  Hygiene  .    .  1 

Zoology 1 

Botany 1 

Astronomy 1 

In  addition  to  the  required  studies  of  Group  A,  aggregating  17  points, 
the  candidate,  in  order  to  be  admitted  without  conditions,  must 
pass  in  elective  studies  selected  from  the  list  given  on  the  pre- 
ceding page,  aggregating  9  points,  making  the  total  requirement 
26  points  for  students  entering  in  1903  and  thereafter. 

A  candidate  may  be  admitted  in  spite  of  some  deficiencies ;  but  no  can- 
didate BO  admitted  will  be  advanced  to  the  Third- Year  class  until  he  has 
made  good  such  deficiencies  to  the  satisfaction  of  the  Faculty.  The  exact 
number  of  deficiencies  with  which  a  candidate  may  be  admitted  cannot  be 
named  in  advance,  since  each  case  is  considered  on  its  merits. 

Some  of  the  courses  ordinarily  pursued  by  the  student  during  his  first 
or  second  year  in  the  Scientific  School  will,  if  satisfactorily  passed, 
connt  also  in  making  up  deficiencies  in  entrance  requirements.  Such 
courses  are  Advanced  German,  Advanced  French,  Advanced  Algebra, 

•  Advanced  German  may  be  offered  In  place  of  Elementary  French,  or  Adranced 
French  in  place  of  Elementary  German ;  but  when  thus  displaced  the  clcmentHry  language 
will  become  a  prescribed  study  for  the  first  academic  year. 

t  The  requirement  in  Geometry  may  be  satififieil  by  passing  either  in  Plane 
Geometry  ($)  and  Solid  Geometry  (7),  or  in  Geometry  {3). 
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Trigonometry,  Astronomy,  Shopwork,  Adruiced  Physics,  Chemistry, 
Physiography,  Meteorology,  Botany,  Zoology,  Hygiene,  Drawing  (Me- 
chanical, Freehand,  and  Architectaral) ,  GoTcrnment,  and  Economics. 

The  admission  studies  noted  below,  if  passed  at  entrance,  will  anticipate 
prescribed  courses  in  one  or  more  of  the  Four- Year  Programmes  in  the 
Scientific  School  as  well  as  satisfy  admission  requirements :  — 

Advanced  German  (German  Ic),  Advanced  French  (French  Ic),  Ad- 
vanced Algebra  (Engineering  la),  Logaritlims  and  Trigonometry  (Engi- 
neering 1ft),  Elementary  Physics  (Physics  B),  Advanced  Physics  (Physics 
(7),  Physiography  (Geology  A),  Meteorology  (Geology  B),  Projection 
Drawing  (Engineering  3a  in  part),  Architectural  Drawing  (Architecture 
2a  in  part),  Shopwork  (Engineering  10a,  106,  and  lOe),  and  Anatomy 
(1st  half  of  Hygiene  1). 
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STUDIES  IN  WHICH  EXAMINATIONS  ARE  HELD. 


1.    English. 

A  candidate  for  admiMsion  to  Uarvard  College  or  the  Lawrence  Scien- 
iific  School  may  take  either  of  the  examinations^  (a)  and  (6),  described 
below.  If  he  passes  (6)  he  is  exempt  from  the  prescribed  English  of  the 
Freshman  year  (^English  A);  but  if  he  passes  it  with  Grade  D  he  is 
required  to  take  before  the  end  of  his  second  year  a  half -course  in  English 
Composition  in  addition  to  his  regular  elective  courses. 

(a)  Elementary  English, 

The  examiiiAtion  will  consist  of  two  parts,  which,  however,  cannot  be 
taken  separately :  — 

I.  The  candidate  will  be  required  to  write  a  paragraph  or  two  on  each 
of  several  topics  chosen  by  him  from  a  considerable  number — perhaps 
ten  or  fifteen  —  set  before  him  on  the  examination  paper. 

.  In  1903,  1904,  and  1905  the  topics  will  be  drawn  from  the  following 
works :  — 

Shakspere*s  Merchant  of  Venice  and  Julius  Caesar;  The  Sir  Roger 
de  Coverley  Papers  in  the  Spectator ;  Goldsmith's  Vicar  of  Wakefield ; 
Coleridge's  Ancient  Mariner ;  Scott's  Ivahhoe ;  Carlyle's  Essay  on  Burns ; 
Tennyson's  Princess;  Lowell's  Vision  of  Sir  Launfal;  George  Eliot's 
Silas  Mamer. 

In  1906  the  topics  will  be  drawn  from  the  following  works :  — 
Shakspere's  Macbeth  and  The  Merchant  of  Venice ;  The  Sir  Roger  de 
Coverley  Papers  in  the  Spectator ;  Irving's  Life  of  Goldsmith ;  Coleridge's 
The  Ancient  Mariner ;  Scott's  I  van  hoe  and  The  Lady  of  the  Lake ;  Ten- 
nyson's Gareth  and  Lynette,  Lancelot  and  Elaine,  and  The  Passing  of 
Arthur ;  Lowell's  The  Vision  of  Sir  Launfal ;  George  Eliot's  Silas  Marner. 

The  candidate  is  expected  to  read  intelligently  a/l  the  bookn  prescribed.  He  should 
read  them  as  he  reads  other  books;  he  ia  expected,  nut  to  know  tlicin  minutely,  but  to 
have  freshly  in  mind  their  most  important  parts  In  every  case  tlx*  examiner  will  regard 
knowledfre  of  the  book  as  less  important  than  ability  to  write  En^rliflii. 

As  additional  evidence  of  preparation,  the  candidate  may  present  an  exercise-book» 
properly  certified  by  his  instructor,  contaiumg  compoititious  or  other  written  work. 

II.  A  certain  number  of  books  will  be  prescribed  for  careful  study. 
This  part  of  the  examination  will  be  upon  subject-matter,  literary  form, 
and  logical  structure,  and  will  also  test  the  candidate's  ability  to  express 
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his  knowledge  with  clearness  and  accuracy.     The  books  prescribed  for 

this  part  of  tlie  examination  in  li>0;>,  rJ04,  and  1905  are  :  — 

Shakspere's  Macbeth ;    Milton's   Lycidas,   Conius,  L*Allegro,   and    D 

Penseroso;    Burke's  Speech  on  Conciliation  with  America;  Mac&ulaj's 

Essays  on  Milton  and  Addison. 

The  books  prescribed  for  this  part  of  the  examination  in  1906  are  : — 
Shakspere's  Julius  (^lesar;  Milton'b  L'AUegro,  II  Penseroso,  Comus, 

and  Lycidas ;  Burke's  Si>eech  on  Conciliation  with  America ;  Macaulay 's 

Essay  on  Milton,  and  Life  of  Johnson. 

No  candidate  will  be  accepted  in  EnirliKh  whose  work  is  fieriously  dofccUro  Id  point 
of  •pcllinf^,  punctuation,  grammar,  or  division  into  paragraphs. 

In  couiu'ction  with  the  reading  and  study  of  the  prescribed  books,  parallel  or  subsid- 
iary reading  sliould  be  encouraged,  and  a  con!«iderable  amount  of  English  poetry  ^hoold 
be  comiuittod  to  memory.  The  o«!«ontlal9  of  English  grammar  should  not  be  neglected 
in  preparatory  study. 

The  English  written  by  a  candidate  in  any  of  his  cxamination-books  may  be  reguded 
as  part  of  his  examination  in  English,  in  case  the  evidence  afforded  by  the  examination- 
book  in  English  is  insufficient. 

A  candidate  who  has  passed  this  examination  in  Elementary  English 
with  a  graile  of  ^  or  J?  may  take  a  second  examination,  which,  if  passed 
with  a  grade  of  A  or  By  shall  exempt  him  from  the  prescription  of 
English  A  (prescribed  FrcHhman  English). 

At  this  examination,  which  will  l»e  held  in  September  only,  a  candidate 

will  write  one  or  more  compositions  on  topics  to  be  selected  by  him  from 

a  list  comprising  subjects  in  English  Literature,  the  Classics,  French  and 

German  authors,  History,  and  Science.     The  examination  will  occupy 

two  hours. 

(6)  Engliih. 

The  examination  will  consist  of  questions  in  Rhetoric,*  questions  in 
Literary  History  from  the  time  of  Shakspere,  and  compositions  based  on 
the  following  works : 


Palgrave : 

Golden  Treasury  (First  Series) 

Shakspere : 
Julius  Caesar 
The  Merchant  of  Venice 
Macbeth  ^'y^®"  = 

Twelfth  Night  or  As  You  Like  It  Alexander's  Feast 

King  Lear  or  Hamlet  ^o  the  Memory  of  Mr.  Oldham 


Bunyan : 
The  Pilgrim*8  Progress,  or 

Defoe : 
Robinson  Crusoe 


Upon  the  Death  of  the  Earl  of 
Dundee 


Milton : 
L' Allegro 

II  Penseroso  Swift : 

Comus  The  Voyage  to  Lilliput 

♦  A.  S.  Hill's  Principles  of  Rhetoric  i*  used  for  the  corresponding  stady  in  Harrani 
College,  and  is  recommended  for  use  in  preparation  for  this  examination. 
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Addison  and  Steele : 

The    Sir   Roger    de    Coverley 
Papers 

Pope: 

Epistle  to  Arbuthnot 

Goldsmith : 

The  Vicar  of  Wakefield 
The  Deserted  Village 

Scott: 

The  Lady  of  the  Lake 

Ivanboe 

Qaentin  Durward 

Macaulaj : 

Life  of  Johnson 
Lajs  of  Ancient  Rome 

Byron : 
Mazeppa 
The  Prisoner  of  Chillon 

Irving : 

The  Legend  of  Sleepy  Hollow 
Rip  Van  Winkle 
Tales  of  a  Traveller 

Thackeray : 

Henry  Esmond 

Dickens : 

A  Tale  of  Two  Cities  or  David 
Copperfield 


Browning :  Selections ;  for  example, 
Cavalier  Tunes 
The  Lost  Leader 
How  They  Brought  the  Good 

News  from  Ghent  to  Aiz 
Evelyn  Hope 

Home  Thoughts,  from  Abroad 
Home  Thoughts,  from  the  Sea 
Incident  of  the  French  Camp 
The  Boy  and  the  Angel 
One  Word  More 
Herv6  Riel 
Pheidippides 

Tennyson :  Selections ;  for  example, 
Enid 
Elaine 

The  Passing  of  Arthur 
The  Lady  of  Shalott 
The  Lotus  Eaters 
Ulysses 
Tithonus 
The  Revenge 

Franklin : 

Autobiography 

Hawthorne : 

The  House  of  the  Seven  Gables 
Longfellow  : 

Tales  of  a  Wayside  Inn 

Lowell  : 

The  Vision  of  Sir  Launfal 


The  candidate  is  expected  to  read  all  the  books  prescribed.*  He  should 
read  them  as  he  reads  other  books,  —  not  trying  to  remember  them  in 
detail,  but  regarding  each  work  as  a  whole  and  giving  it  such  appreciation  as 
shall  enable  him  to  write  about  it  intelligently.  In  every  case  the  examiner 
will  regard  knowledge  of  the  books  as  less  important  than  ability  to  write 
English ;  if  the  examination  book  in  English  affords  insufficient  evidence, 
he  will  examine  the  written  work  of  the  candidate  in  other  subjects. 

No  candidate  will  be  accepted  in  English  whose  work  is  seriously  faulty 
in  spelling,  grammar,  punctuation,  or  division  into  paragraphs. 

*  In  connection  with  the  prescribed  books,  paniUel  or  subsidiary  reading  should  be 
enconraged,  and  a  considerable  amount  of  Ku^Iixh  poetry  committed  to  memor}\ 
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Preparmtion  for  the  examination  shoald  occopy  at  least  three  school 
hours,  or  periods,  a  week  for  four  years.  Tbrooghout  the  coarse  fre- 
quent short  compositions  should  be  required  as  well  as  occasional  long 
ones.  Topics  should  be  chosen  by  the  pupil  himself  whenever  that  is 
possible ;  and  the  topics  assigned  by  the  instructor  should  be  within  the 
range  of  the  pupiPs  knowledge  and  sympathies,  and  should  be  such  as  to 
awaken  interest  and  sti mutate  intelligence.  Criticism  should  be  constant 
and  thorough ;  it  should  take  account  of  merits  as  well  as  of  faults,  and 
should  never  interfere  with  the  honest  expression  of  opinion  or  with  the 
free  play  of  individuality  in  tliought  and  expression.  Mechanical  methods 
of  every  kind  should  be  avoided ;  and  attention  should  be  fixed  on  prin- 
ciples rather  than  rules. 

As  to  the  right  way  of  studying  Rhetoric,  attention  is  called  to  the  fol- 
lowing extract  from  tlie  Report  of  the  Vassar  Conference :  * 

*'  Though  it  is  clear  that  the  power  to  write  a  language  can  be  obtained 
only  by  unremitting  practice,  yet,  in  the  opinion  of  the  Conference,  such 
practice  may  properly  be  accompanied  and  illustrated  by  a  course  in 
elementary  rhetoric.  This  course  should  include  not  only  the  principles 
of  clearness,  force,  and  good  taste,  but  the  principles  of  the  arrangement 
of  clauses  in  the  sentence  and  of  sentences  in  the  paragraph.  The  teacher 
should  bear  in  mind  that  any  body  of  written  English,  of  whatever  length, 
is  an  organic  unit,  with  principles  that  apply  as  well  to  the  arrangement 
of  the  minor  elements  as  to  the  grouping  of  the  larger  divisions  of  essay 
or  book.  Especial  care  should  be  taken  that  rhetoric  is  not  studied  by 
itself  or  for  its  own  sake.  Its  connection  with  the  pupil's  actual  written 
or  spoken  exercises  should  be  kept  constantly  in  view.'* 

In  1903  the  examination  will  be  held  on  Friday,  June  26th,  at  all 
the  places  where  other  examinations  for  admission  are  held,  and  on 
Friday,  September  25th,  at  Cambridge  only.  It  will  occupy  three  hours, 
beginning  at  3  p.m. 

After  1903  the  examination  for  the  anticipation  of  English  A  (p.  830) 
will  be  withdrawn. 

S«  3.    Greek. 
S«     Elementary  Oreek. 

The  examination  will  be  adapted  to  the  proficiency  of  those  who  have 
studied  Greek  in  a  systematic  course  of  five  exercises  a  week,  extending 
through  at  least  iwo  school  years.  The  two  parts  of  the  examination 
cannot  be  taken  separately  :  — 

(a)  The  translation  at  sight  of  simple  Attic  prose.  (The  passages  set 
for  translation  must  be  rendered  into  simple  and  idiomatic  English.) 

*  Beport  of  the  Committee  of  Ten,  page  95,  sectioii  8. 
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(h)  A  thorough  ezamiDation  on  a  prescribed  portion  of  Xenophon 
(about  thirty  pages*),  directed  to  testing  the  candidate's  mastery  of 
the  ordinary  forms;  constructions,  and  idioms  of  the  language ;  the  test 
to  consist,  in  part,  of  writing  simple  Attic  prose,  involving  the  use  of 
such  words,  constructions,  and  idioms  only  as  occur  in  the  portion  of 
Xenophon  prescribed. 

The  portion  of  Xenophon  prescribed  for  this  examination  is  the  second 
book  of  the  Anabasis.  Two  years*  notice  will  be  given  of  any  change  in 
the  selection. 

3.    Advanced  Oreek. 

The  examination  will  be  adapted  to  the  proficiency  of  those  who  have 
studied  Greek  in  a  systematic  course  of  five  exercises  a  week,  extending 
through  at  least  three  school  years.  The  second  part  of  the  examination 
(Greek  Composition)  is  optional,  and  may  be  omitted  without  loss  of 
credit :  — 

(a)  The  translation  at  sight  of  Attic  prose  and  of  Homer,  with  ques- 
tions designed  to  test  the  candidate's  understanding  of  the  passages  set, 
and  questions  on  ordinary  forms,  constructions,  and  idioms,  and  on  pros- 
ody. (The  passages  set  for  translation  must  be  rendered  into  simple  and 
idiomatic  English.) 

(5)  The  translation  into  Attic  prose  of  a  short  passage  of  connected 
English  narrative.  (The  passage  set  for  translation  will  be  bused  on  some 
portion  of  the  Greek  prose  works  usually  read  in  preparation  for  College, 
and  will  be  limited  to  the  subject-matter  of  those  works.) 

The  estimate  of  the  periods  of  study  necessar}  to  prepare  for  the  elementary  aod 
advanced  examinations  in  Greek  is  based  on  the  assumption  that  the  candidate  has 
befTun  the  study  of  Latin  at  least  a  year  earlier,  and  has  continued  it  along  with  his 
Greek  course ;  otherwise  the  periods  specified  would  not  be  sufficient. 

In  preparation  for  the  elementary  examination  in  Greek,  candidates  should  read 
firom  180  to  170  pages  *  of  Attic  prose.  For  the  advanced  examination  candidates  should 
read  from  30  to  50  pages  more  of  Attic  prose,  and  from  3000  to  5000  ycrses  of  Homer. 
The  reading  of  Homer  may  be  advantageously  begun  with  a  thorough  study  of  Iliad, 
Books  I  and  II  (to  the  catalogue  of  ships). 

The  pupil  should  be  constantly  guided  in  proper  methods  of  reading,  and  trained  to 
read  the  Greek  intelligently,  as  Greek,  before  undertaking  to  render  it  into  idiomatic 
English.  There  should  be  constant  practice  in  reading  aloud,  with  due  expression, 
and  in  hearing  the  language  read.  In  connection  with  the  reading,  to  ensure  thorough. 
ness  and  accuracy  In  the  pupil's  understanding  of  the  language,  the  study  of  grammar, 
with  some  practice  in  writing  Greek,  should  be  maintained  throughout  the  course. 
There  should  also  be  frequent  written  translations  into  idiomatic  English. 

To  prepare  for  the  examination  in  Greek  Composition,  pupils  should  be  trained,  from 
an  early  stage  of  the  preparatory  course,  to  render  into  Greek,  not  merely  detached 
sentences,  illostratiTe  of  construction^,  but  also  passages  of  connected  narratire  or 
description,  prepared  by  the  teacher  on  the  basis  of  the  prose  authors  read. 


*  The  pages  of  the  more  recent  Xeubner  text  editions  are  taken  as  a  standard  in  this 
statement. 
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4,6.    Latin. 

Am     Elementary  Latin. 

The  ezamixiAtion  will  be  adapted  to  the  proficiencj  of  tho«e  who  hare 
studied  Latin  in  a  ayateiiiatlc  coarse  of  flye  lessons  a  week,  extending 
through  at  least  three  school  years.  The  two  parts  of  the  examination 
cannot  be  taken  separately :  — 

(a)  The  translation  at  sight  of  simple  Latin  prose  and  Terse.  (The 
passages  set  for  translation  mast  be  rendered  into  simple  and  idiomatie 
English.) 

(6)  A  thorough  examination  on  a  prescribed  portion  of  Cicero*a 
speeches  (about  thirty  pages*),  directed  to  testing  the  candidate'a 
mastery  of  the  ordinary  forms,  constructions,  and  idioms  of  the  lan- 
guage; the  test  to  consist,  in  part,  of  writing  simple  Latin  prose, 
iuToMng  the  use  of  such  words,  constmctions,  and  idioms  only  at 
occur  in  the  speeches  prescribed. 

The  portion  of  Cicero  prescribed  for  this  examination  is  the  second, 
third,  and  fourth  speeches  against  Catiline.  Two  years'  notice  will  be 
giren  of  any  change  in  the  selection. 

6.    Advanced  Latin, 

The  examination  will  be  adapted  to  the  proficiency  of  those  who  bare 
studied  Latin  in  a  systematic  course  of  fire  lessons  a  week,  extending 
through  at  least  four  school  years.  The  two  parts  of  the  examination 
cannot  be  taken  separately :  — 

(a)  The  translation  at  sight  of  Latin  prose  and  rerse,  with  questions 
designed  to  test  the  candidate's  understanding  of  the  passages  set,  and 
questions  on  ordinary  forms,  constructions,  and  idioms,  and  on  prosody. 
(The  passages  set  for  translation  must  be  rendered  into  simple  and  idio- 
matic English.) 

(6;  The  translation  into  Latin  prose  of  a  short  passage  of  connected 
English  narrative.  (The  passage  set  for  translation  will  be  based  on  some 
portion  of  the  Latin  prose  works  usually  read  in  preparation  for  College, 
and  will  be  limited  to  the  subject-matter  of  those  works.) 

The  estimste  of  the  period8  of  study  necessary  to  prepare  for  the  examiDations  in 
Latin  is  made  with  reference  to  schools  which  have  a  four  years*  course.  Schools  which 
have  a  five  years*  course  may  more  adrantageou^ly  provide  for  beginning  the  study  of 
Latin  in  the  flret  year,  with  some  diminution,  if  neceiwary,  of  the  time  deroted  to  it  in 
the  last  years  of  the  course. 

The  course  of  retuling  pursued  in  preparation  for  the  examinatioiu  in  Latin  should 
Include :  — 

(a)  Easy  reading,  Included  in  or  following  a  suitable  introductory  book  ('Latin 
Lessons ') ,  amounting  to  from  SO  to  40  pages ;  * 

*  Bee  footnote,  p.  53. 
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(fr)  Nepos  (Lires)  and  Caesar  (Gallic  War),  90  to  120  pages; 

(e)  Cicero,  90  to  120  pagres,  inclading  the  four  speeches  against  Catiline  and  the 
speech  on  the  Manilian  Law,  with  additional  speeches  selected  by  tlie  teacher ; 

id)  Virgil  and  OTtd,6000  to  10,000  rerscs,  including  the  first  six  books  of  the  Aeneid. 

Preparation  for  the  elementary  examination  alone  should  include  (a)  and  (6),  the  four 
speeches  against  Catiline,  and  from  2000  to  9000  verses  of  VLrgil,  or  of  Ovid  and  Virgil. 

The  pupil  shoold  be  constantly  guided  in  proper  methods  of  reading,  and  trained  to 
read  the  Latin  intelligentiy,  as  Latin,  before  undertaking  to  render  it  into  idiomatic 
Snglisb.  There  should  be  constant  practice  in  reading  aloud,  with  due  expression, 
and  in  hearing  the  language  read.  In  connection  with  the  reading,  to  ensure  thorough- 
ness and  accuracy  in  the  pupiKs  understanding  of  the  language,  the  study  of  grammar, 
with  some  practice  in  writing  Latin,  should  be  maintained  throughout  the  course. 
There  should  also  be  frequent  written  translations  into  idiomatic  English. 

To  prepare  for  the  examination  in  Latin  Composition,  pupils  should  be  trained,  from 
•a  early  stage  of  the  preparatory  course,  to  render  into  Latin  not  merely  detached 
sentences,  illustratire  of  constructions,  but  also  passages  of  connected  narratiye  or 
description,  prepared  by  the  teacher  on  the  basis  of  the  prose  authors  read. 

6«  7.    Gennan. 
0.    Mementary  Oerman. 

(a)  The  translation  at  sight  of  simple  German  prose.  (The  passages 
set  for  translation  mast  he  rendered  into  simple  and  idiomatic  English.) 

(6)  The  translation  into  German  of  simple  English  sentences,  or  of 
easy  connected  prose,  to  test  the  candidate*s  familiarity  with  elementary 
grammar. 

The  passages  set  for  translation  into  English  will  be  suited  to  the  proficiency  of  candi- 
dates who  hare  read  not  less  than  two  hundred  pages  of  easy  German  (including  reading 
at  sight  in  class). 

Grammar  should  be  studied  concurrentiy  with  the  reading  as  an  indispensable  means 
of  ensuring  thoroughness  and  accuracy  in  the  understanding  of  the  language.  The 
requirement  in  elementary  g^mmar  includes  the  conjugation  of  the  weak  and  the 
more  usual  strong  verbs ;  the  declension  of  articles,  a^jectires,  pronounM,  and  such  nouns 
as  are  readily  classified;  the  commoner  prepositions;  the  simpler  Uftes  of  the  modal 
auxiliaries;  the  elements  of  syntax,  especially  the  rules  governing  the  order  of  words. 

Pronunciation  should  be  carefully  taught,  and  the  pupils  should  have  frequent  oppor> 
tnnities  to  hear  German  spoken  or  read  aloud.  The  writing  of  German  from  dictation  is 
recommended  as  a  useftil  exercise. 

7«    Advanced  Oerman. 

(a)  The  translation  at  sight  of  ordinary  German.  (The  passages  set  for 
translation  mast  he  rendered  into  simple  and  idiomatic  English.) 

(&)  The  translation  into  German  of  a  connected  passage  of  English 
prose,  to  test  the  candidate's  familiarity  with  grammar.  Proficiency  in 
grammar  may  also  he  tested  by  direct  questions. 

The  passages  set  for  translation  into  English  will  be  suited  to  the  proficiency  of  those 
who  have  read,  in  addition  to  the  amount  specified  under  Elementary  German,  not  less 
than  five  hundred  pages  of  classical  and  contemporary  prose  and  verse.  It  is  recom- 
mended that  the  reading  be  selected  from  such  works  as  the  following :  Bielil,  Cultur- 
gt9ehickUich4  XovtUen;   Freytag,   BiUUr  au«   dtr   deutschen    VergangenheU,  Die 
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Jourjtalintfu:  Koliiraa*cli,  Ihm  Jnhr  1813;  Schiller,  TVr  drH^HgfdJkriift  Krieg^ 
Wilhehn  T''t,  Murm  .>tufirt,  JHf  Jnn^frnu  nm  Orhan*;  (vorthp,  Hermann  und 
I>orothrfit  Kgnuiut^  Fphig^ui*-:  Lr'«<*in^,  Minna  ron  Bamhelm,  Aboat  one  biUf  of  the 
amount  rend  *linult|  Uv  Nincttcutn  (Viiliiry  proor. 

In  the  tnin«lati(>ii  iiiti>  (iiTiiiaii,  niiiflidatcs  will  be  expected  to  show  a  thoroagli 
kiioM'lcilirc  of  a<*<'i<lciir(',  the  rUMiicnt^  nf  word-formation,  the  principal  u«e»  of  prepo- 
«ition«  uuil  (nii)jiiiicti(Mi«,  and  the  eK«entinN  of  nyntAX,  especially  the  uset  of  the  moda] 
auxili:iri(>!i,  and  of  the  subjunctive  and  infinitive  modes. 

It  i«  recommended  that  the  candidate  be  trained  to  follow  a  recitation  condacted  in 
German  and  to  answer  in  that  language  questions  aiiked  by  the  inatractor. 

8, 9.    French. 

8«     Elementary  French, 

(a)  The  translation  at  sight  of  ordinary  Nineteenth  Centniy  prose. 
(The  passages  set  for  translation  must  be  rendered  into  simple  and 
idiomatic  English.) 

(&)  The  translation  into  French  of  simple  English  sentences  or  of  easy 
connocte<l  pro^e,  to  tent  the  candidate's  familiarity  with  elementary  gram- 
mar. Proficiency  in  grammar  may  also  be  tested  by  direct  questions, 
based  on  the  passages  set  for  translation  under  (a). 

The  pa)«-*iifro«  «ict  for  triin«iution  into  En^lixh  will  be  suited  to  the  proficiency  of  candi. 
dates  who  litirc  rraii  not  Io^h  than  four  hundred  pages  (including  reading  at  sight  in 
claMs)  from  the  worki^  of  iit  Icu^t  throe  different  autliors.  It  is  desirable  that  a  portion 
of  the  reiuling  should  be  from  works  other  than  M'orks  of  Action. 

Grauiniar  ^liouM  lio  sttulicd  (■i>n<*urrfi)tly  with  the  reading  as  an  indispensable  means 
of  en«urinp  thoroufrhnc^s  and  ar'ourary  in  tlie  understanding  of  the  language.  The 
rcquiritntnt  in  fh'iiu'ntary  t'niinmiir  incltidcs  the  cnnjupitions  of  regular  verbs,  of  the 
more  fn'tjucnt  irr«>;;iil;ir  verb'*,  sufh  a^  tiUfr,  rnrot/er,  tenirfpourotr,  roir^  nmloirt  dirt, 
ftnroh'y  /iiirfi,  and  tlio*o  hrloii^ing  to  the  clHoses  repri'^ented  by  ourrirt  dormir,  con' 
n(iitre,((nitfiih<,  iMul  rrainr/rf-:  the  forms  and  positions  of  personal  pronouns  and  of 
pos«('!K»ivc,  dtuion«-trjitivo,  ami  interrogative  adjective*;  the  inflection  of  nouns  and 
ailjective*  for  griuh-r  and  number,  except  i-are  cases;  the  uses  of  articles,  and  the 
partitive  con^tniction". 

Pronunciation  <lionl«l  \u'  ciirefuliy  tauirht,  and  pupils  should  have  frequent  oppor- 
tunities to  hear  French  i^pokon  or  read  aloud.  The  writing  of  French  finom  dictation  is 
recommended  a«  a  useful  exorcise. 

9.     Advancfd  French, 

(a)  The  translation  at  sisrht  of  standard  French.  (The  passages  set  for 
translation  must  be  rendcre<l  into  simple  and  idiomatic  English.) 

{h)  The  translation  into  French  of  a  connected  passage  of  English 
prose,  to  test  the  candidate's  familiarity  with  grammar.  Proflciendy  in 
grammar  may  also  be  tested  by  direct  questions. 

The  psissiiges  set  for  translation  into  English  will  be  suited  to  the  proficiency  of  candi- 
date'4  wlio  have  read,  in  adrlition  to*  the  amount  specified  under  Elementary  French, 
not  less  than  six  hundred  pages  of  prose  and  ver<e  from  the  writings  of  at  least  four 
standard  anthors.  A  considerable  part  of  the  amount  read  should  be  careAilly  trtos- 
l.tted  into  idiomatic  English. 
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Candidates  will  be  expected  to  show  a  thorough  knoirledge  of  accidence  and  famil- 
iarity with  the  e)(9ential8  of  French  syntax,  estpecially  the  uses  of  tenses,  modes, 
prepositions,  and  conjunctions. 

It  is  recommended  tliat  the  candidate  be  trained  to  follow  a  recitation  condacted  in 
French  and  to  ansirer  in  that  language  questions  aslced  by  the  iustmctor. 

10, 11*    History  (inclnding  Historical  Geography). 

10.     Elementary  History. 

Either  of  the  two  following  groups,  each  including  two  fields  of  historical 
study  :  — 

1 .  Greek  and  Roman  History,  —  (a)  Greek  History  to  the  death  of  Alex- 
ander, with  due  reference  to  Greek  life,  literature,  and  art.  (b)  Roman 
History  to  the  accession  of  Commodus,  with  due  reference  to  literature 
and  goTemment. 

2.  English  and  American  History.  —  (a)  English  History,  with  due 
reference  to  social  and  political  development,  (h)  American  History, 
with  the  elements  of  Civil  Government. 

For  preparation  in  each  of  the  two  historical  fields  presented,  a  course  of  study 
equivalent  to  at  least  three  lessons  a  week  for  one  year  will  be  necessary. 

The  candidate  will  be  expected  to  show  on  examination  such  general  knowledge  of 
each  field  as  may  be  acquired  from  the  study  of  an  accurate  text-book  of  not  Icsn  than 
300  pages,  supplemented  by  suitable  parallel  readings  amounting  to  not  le.os  than  500 
pagcH.  The  examination  will  call  for  comparison  of  liiMtorioal  characters,  periods,  and 
events,  and  in  general  for  the  exercise  of  judgment  as  well  as  of  memory.  Geographical 
knowledge  will  be  tested  by  means  of  an  outline  map. 

In  the  judgment  of  the  Department  of  IIi!ttor>'  it  \*  (le«iirable  that  Greek  and  Homan 
History  be  oficred  as  a  part  of  the  preparation  of  every  candidate. 

11.     Advanced  History. 
Any  one  of  the  four  courses  of  study  M-hich  follow  :  — 

1.  Greek  Historv  to  the  destruction  of  Corinth  and  Roman  History  to 
the  death  of  Constantine  (open  to  those  candidates  only  who  have  offered 
English  and  American  History  as  an  elementary  study) . 

2.  English  History  and  American  History  (open  to  those  candidates  only 
who  have  offered  Greek  and  Roman  History  as  an  elementary  study). 

8.  European  History  from  the  Germanic  conquests  to  the  beginning 
of  the  Seventeenth  Century. 

4.  A  year*8  study  of  any  one  of  the  four  historical  fields  defined  under 
Elementary  History  and  not  already  offered  by  the  candidate,  together  with 
a  year's  detailed  study  of  a  limited  period  within  that  field,  selected  with 
the  approval  of  the  Department  of  History.* 

*  Tot  example,  the  Spartan  and  Theban  supremacies,  the  period  of  the  Punic  wars, 
the  Stuart  Period,  the  transition  from  the  American  colonial  to  the  federal  system.  The 
examination  in  the  second  part  of  4  will  be  specially  adapted  to  the  particular  period 
selected  and  will  be  held  in  Cambridge  only. 
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In  erery  can^  the  oandi<U(p  will  be  expected  to  ahow  on  examinntSoBsach  aa  acqQaist> 
ance  with  the  whole  flold  im  may  be  frained  from  tJie  stndjr  of  good  text-books,  together 
with  t>ub*>t.4i)tiHl  pHrallcl  roHilinf^,  aiid»  further,  Puch  a  detailed  knowled^  of  •onic 
part  of  the  field  a«  may  l>e  (raioe<l  from  taitable  topical  »tody.  A  higber  vtaiidard  of 
acquirement  and  of  power  to  combine  retoltii  will  be  expected  than  in  the  elemeacanr 
requirement. 

Ah  furtlier  eritlence  of  the  candidate's  proficiency  laUsfihctory  written  work,  done  at 
•cliool  and  certified  by  the  teacher,  mn^t  be  submitted  at  the  time  of  the  examination. 
It  rou<t  l>e  presented  in  the  form  of  »  note-book  (or  bound  collection  of  notes),  contain- 
ing not  les«  than  SO  written  pages  on  each  historical  field  oflbnd,  and  mnat  sbow  praeCice 
in  some  of  the  following  exercises :  — 

(a)  Notes  and  digests  of  the  pupil's  reading  ontnlde  of  the  text-books. 

(6)  Brief  written  tests  requiring  the  application  to  new  questions  of  knowledge 
previously  ac^quired. 

(c)  ParalleU  between  historical  characters  or  perioda. 

((/)  Short  studies  of  topics  limited  in  scope,  prepared  outside  of  the  daas-room  and 
illustrate<i  by  some  reference  to  contemporary  material. 

(^)  llistorical  maps  or  charts  showing  explorstlona,  mlgratlooa.  conquesto,  territovial 
changefc,  or  social  conditions. 

lS-15.    lUthematics. 

A  thorough  practical  acquaintance  with  ordinary  Arithmetle  la  aasnmed  ae  underiying 
all  preparation  in  Mathematics.  Knowledge  of  the  ftindamental  princlplea  of  Arithmetic 
and  careful  training  in  accurate  computation  with  whole  numbers  and  whh  rulgar  and 
decimal  fractions  form  an  essential  part  of  early  school  work.  But  the  pnpU*a  time 
should  not  be  wasted  in  the  solution  by  arithmetic  of  pnsxllng  problems  which  property 
belong  to  algebra,  or  in  complicated  and  useless  reductions,  or  in  the  details  ot  commer- 
cial arithmetic.  It  is  desirable  that  some  familiarity  with  algebraic  expreseiona  and 
symbols,  including  the  methods  of  solving  simple  equations,  be  acquired  in  connection 
with  the  course  in  Arithmetic. 

Elementary  McUKemcUia. 

IS.   Elementary  Algebra. — Algebra,  through  Quadratic  Equations. 

The  requirement  in  Algebra  includes  the  following  subjects :  factors,  common  divison 
and  multiples,  fractions,  ratios  and  proportions ;  negative  quantities  and  the  interpreta- 
tion of  negative  results,  the  doctrine  of  exponents;  radicals  and  equations  involving 
radical.^;  tlio  binomial  theorem  for  positive  integral  powers  of  the  binomial,  and  the 
extraction  of  roots ;  arithmetical  and  geometrical  progressions ;  putting  questions  info 
equations  and  the  reduction  of  equations;  the  ordinary  methods  of  elimination  and  the 
solution  of  both  numerical  and  literal  equations  of  the  first  and  second  degrees  with  one 
or  more  unknown  quantities  and  of  problems  leading  to  such  equations. 

The  student  shouUl  cover  carefully  the  whole  ground  here  specified,  and  should 
acquire  a  thorough  understanding  not  only  of  the  practice,  but  of  the  reasons  involved  in 
the  elementary  algebraic  rules;  for  example,  in  the  rules  of  multiplication,  of  signs,  and 
of  exponents,  in  the  rules  for  fraction!*,  and  in  those  relating  to  tho  reduction  and  solution 
of  equations.  Uc  should  train  himself  to  practical  skill  by  Uie  solution  of  a  large  number 
of  examples,  and  should  learn  to  do  bis  work  with  reasonable  quickness,  as  well  as  with 
confidence,  accuracy,  and  clearness.  The  solution  of  fairly  complicated  literal  quadratics, 
the  various  methods  of  elimination  for  equations  of  the  first  two  degrees,  the  putting  of 
problems  in  a  neat  manner  into  equations,  and  the  working  of  the  various  algebraic 
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operations  both  for  integral  and  fractional  expressiouv  maj  be  mentioned  as  important 
Bubjecta  of  attention.  Tlie  student  should  be  taught  to  arrange  his  work  in  a  clear, 
orderly,  and  compact  fashion. 

The  time  supposed  to  be  devoted  to  the  systematic  study  of  the  requirement  in 
Al^bra  is  the  equivalent  of  a  course  of  three  lessons  a  week  through  two  school  years. 

13.  Geometry.  —  Plane  and  Solid  Geometry,  including  problems  in 
mensuration  of  plane  and  solid  figures,  and  original  propositions  in 
Plane  Geometry. 

Geometric  education  should  begin  in  the  kindergarten  or  primary  school,  where  the 
child  should  acquire  familiarity  through  the  senses  witli  simple  geometric  forms,  by 
inspecting,  drawing,  modelling,  and  measuring  them,  and  noting  their  more  obvious 
relations.  This  study  should  be  followed,  in  the  grammar  school,  by  systematic  iustruc* 
tion  in  Concrete  (or  Observational)  Greometry,  of  which  geometric  drawing  should  form 
a  port.  Such  instruction  should  include  the  main  fiscts  of  Plane  and  Solid  Geometry, 
treated  as  matters  of  observation,  and  not  as  exercises  in  logical  deduction,  without 
however  necessarily  excluding  the  beginnings  of  deductive  proof  as  soon  as  the  pupil 
ia  ready  for  them.  Concrete  Geometry  is  believed  to  have  important  educational  value, 
and  to  prepare  an  excellent  foundation  for  the  later  study  of  Formal  Geometry.  It 
belongs,  however,  to  the  earlier  stages  of  school  work,  and  should  not  be  postponed 
until  the  time  that  belongs  to  direct  preparation  for  college  or  the  scientific  school. 

In  teaching  Formal  Geometry,  stress  should  be  laid  from  the  outset  on  accuracy  of 
statement  and  elegance  of  form,  as  well  as  on  clear  and  strict  reasoning.  As  soon  as 
the  papil  has  begun  to  acquire  the  art  of  rigorous  demonstration,  his  work  should 
cease  to  be  merely  receptive,  he  should  be  trained  to  devise  constructions  and  demon- 
strations for  him«elf,  and  this  training  should  be  carried  through  the  whole  of  tlie  work 
in  Plane  Geometxy.  Teachers  are  advised,  in  their  selection  of  a  text-book,  to  choose 
one  having  a  clear  tendency  to  call  out  the  pupil's  own  powers  of  thought,  prevent  the 
formation  of  mechanical  habits  of  study,  and  encourage  the  concentration  of  mind  which 
it  is  a  part  of  the  discipline  of  mathematical  study  to  foster.  The  subject  of  Geometry, 
not  a  particular  treatise,  is  what  the  pupil  should  be  set  to  learn ;  and  its  simpler  methods 
and  conceptions  should  be  made  a  part  of  his  habitual  and  instinctive  thought.  Lastly, 
the  pupil  should  be  stimulated  to  good  work  by  interest  in  the  study  felt  and  exhibited 
by  the  teacher. 

The  requirement  in  Geometry  embraces  the  following  topics :  the  general  properties 
of  plane  rectilinear  figures;  the  circle  and  the  measure  of  angles;  similar  polygons; 
areas;  regular  polygons,  and  the  measure  of  the  circle;  the  relations  of  planes  and  lines 
in  space;  the  properties  and  measure  oi  prisms,  pyramids,  cylinders,  and  cones;  the 
sphere  and  the  spherical  triangle.  The  propositions  required  under  these  several  heads 
are  those  only  which  are  contained  in  tlie  older  treatises,  and  which  arc  rcrognizod  as 
constituting  the  Elements  of  Geometry.  The  cxarainatiou  docs  not  include  the  additions 
introduced  into  some  recent  text-books,  although  moHt  of  tliose  additions  iirc  in  them- 
selves valuable  for  the  student  who  has  time  and  taste  for  extra  study  in  thin  field.  A 
syllabus  of  the  required  propositions  has  been  prepared.  [  Thin  ay!  lab  us  may  he  obtained^ 
price  10  cents,  at  the  Publication  Office^  2  University  //a//,  Cnmbriffge.] 

The  examination  in  Geometry  also  includes  original  propositions  in  Piano  Geometry, 
based  on  the  propositions  named  in  the  syllabus,  and  problems  in  mensuration  in  both 
Plane  and  Solid  Geometry;  but  excellence  in  bookwoik  and  in  cxcrcincs  immediately 
illastrating  bookwork  will  be  allowed  to  oflset  in  part  any  lack  of  skill  in  original  work. 
The  time  which  it  is  recommended  to  assign  to  the  systematic  study  of  the  require- 
ment in  Formal  Greometry  is  the  equivalent  of  a  course  of  five  lessons  a  week  for  one 
school  year;  but  it  is  believed  to  be  advisable  to  extend  this  allowance  of  time  over  two 
yean. 
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X3m*   Plane  Geometry. 

The  roqttireinont  in  Plane  (reoinctry  in  »tHted  on  pages  1-14  of  the  SjUabns 
above. 

Advanced  Mathematies. 

13b.    Solid  Geometry. 

Clmuvmrt'o  (rfomrfri/,  Revi*e«l  nn<1  AbrMffed  (PbiladelpkU :  J.  B.  Lipplttcott  A 
Co.}i  BoolcH  VI,  VII,  VIII,  Hill  I  IX,  will  f^err^  to  indicate  the  natorr  and  amount  of  the 
requirement  in  Solid  Geometry. 

14.  Logarithms  and  Trigonometry.  —  The  theorj  of  logarithms  and 

the  use  of  loj^arithmic  tables.  —  Plane  trigonometry.  —  The  solution  of 

the  right  spherical  triangle.  —  Applications  to  simple  problems. 

No  technical  knowledge  of  the  subjects  of  sunreying  aod  narigation,  sacfa,  for 
instance,  as  the  methods  of  parallel  or  middle  latitude  sailing,  will  be  required,  but  emA 
terms  ns  latitude,  lonptude,  anj^le  of  elevation  or  depression,  bearing,  etc.,  sboald  be 
understotHJ.  At  the  examination,  candidates  are  furnished  with  four-place  tables  belong- 
ing to  the  University,  and  are  not  allowed  to  use  tlicir  own  tables.  The  tables  proTid^d 
are  distribute<l  before  the  hour  of  examination,  so  that  candidates  mav  have  at  least  an 
hour  fur  becoming  acquAintt-<l  with  their  arrangement  and  use.  Teachers  who  wish  a  9tiU 
earlier  oppoituuity  of  seeing  thc»e  tables  should  write-to  the  Corresponding  Sccretazy  of 
tlie  Univerjsity. 

15.  Adrarued  Algebra. 

The  requirement  in  Advanced  Algebra  includes  the  following  subjects: 

(fi)  SimultAneous  quiidnitii'!*  and  equations  solved  like  quadratics;  properties  of 
qutidnttic  eqir.ition««;  addition,  subtraction,  multiplication  and  division  of  complex  qoan. 
titie**;  iuequalitio«;  variiitiono;  arithmetical  and  geometrical  progressions;  mathematical 
induction;  simple  problem.*  in  choice  and  chance;  continued  fractions;  scales  of 
notation. 

(/>)  Determinant.^,  not  inclnding  the  multiplication  theorem;  simple  applicatioos  ol 
detcnninant»«  to  linear  cqnsition««;  the  solution  of  numerical  equations  of  higher  degree, 
an<l  so  niu'-h  of  the  theory  of  equution!*  (not  including  multiple  roots  or  Sturm's  theorem) 
as  i<<  noccpsarv  for  tliis  purpcjc. 

The  topirs  included  under  (;»)  mtiy  be  tt-eated  briefly.  About  half  the  time  deroted 
to  the  requirement*  should  be  j«pt  nt  jn  the  topics  included  under  (6). 

16-22.    Physical  Science.* 
Elementary  Physical  Science. 

16.  Elementary  Physics.  — A  course  of  study  dealing  with  the  leading 

elementary  facts  and  principles  of  physics,  with  quantitative  laboratory 

work  by  the  pupil. 

The  instruction  given  in  this  course  should  include  qualitative  lecture-room  cxperi. 
ments,  and  should  direct  especial  attention  to  the  illustrations  and  applications  of 
physical  laws  to  be  found  in  every-day  life.  The  cahdidate  is  required  to  pass  a 
written  examination,  the  main  object  of  which  will  be  to  determine  how  much  he  has 
profited  by  such  instruction.  This  examination  may  include  numerical  problems.  It 
will  contain  more  que«'tioiiH  than  any  one  candidate  is  expected  to  answer,  in  order  to 
make  allowance  for  a  considerable  diversity  of  instruction  in  different  schools. 


*   For  rules  relating  to  the  time  of  handing  in  note-books  and  to  candidates  examined 
in  June  in  places  where  nu  laboratory  examination  is  provided,  see  page  71. 
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The  pupil's  kbontoxy  work  shonld  giye  pnctice  in  the  obserration  and  explanation 
of  phjrical  phenomena,  some  fismiliarity  with  methods  of  measnrement,  and  «iome  train- 
ing  of  the  hand  and  the  eye  in  the  direction  of  precision  and  skill.  It  should  also  be 
regarded  as  a  means  of  fixing  in  the  mind  of  the  pupil  a  considerable  Tariety  of  facts  and 
principles.  The  candidate  is  required  to  pass  a  laboratory  examination,  the  main  object 
of  which  will  be  to  determine  how  much  he  has  profited  by  such  a  laboratory  conrse. 

llie  candidate  mast  name  as  the  basis  for  his  laboratory  examination  at  least  thirty- 
five  exercises  selected  from  a  list  of  about  sixty,  described  in  a  publication  issued  by  the 
Unirersity  under  the  title,  "  Descriptiye  List  of  Elementary  Exercises  in  Pliysics." 
[  ThU  lUt  may  be  obtained^  price  40  cents,  at  the  Publication  Office,  2  Unitenity  Hall, 
Cambridge^]  In  this  list  the  diyisions  are  mechanics  (including  hydrostatics),  light, 
heat,  sound,  and  electricity  (with  magnetism) .  Ac  least  ten  of  the  exercises  selected  must 
be  in  mechanics.  Any  one  of  the  four  other  diyisions  may  be  omitted  altogether,  but 
each  of  the  three  remaining  divisions  must  be  represented  by  at  least  three  exercises. 

The  candidate  is  required  to  present  a  note-book  in  which  he  has  recorded  the  steps 
snd  the  results  of  his  laboratory  exercises,  and  this  note-book  must  bear  the  endorse- 
ment of  his  teacher,  certifying  that  the  notes  are  a  true  record  of  the  pupil's  work.  It 
ahoold  contain  an  index  of  the  exercises  which  it  describes.  These  exercises  need  not 
be  the  same  as  those  upon  which  the  candidate  presents  himself  for  the  laboratory  exami- 
nation, but  should  be  equiyalent  to  them  in  amount  and  grade  of  quantitatiye  work. 

The  note-book  is  required  as  proof  that  the  candidate  has  formed  the  habit  of  keeping 
a  Aill  and  intelligible  record  of  laboratory  work  through  an  extended  course  of  experi- 
ments, and  that  his  woric  has  been  of  such  a  character  as  to  raise  a  presumption  in  fitvor 
of  his  preparation  for  the  examination.  But  much  greater  weight  will  be  giyen  to  the 
laboratory  examination  than  to  the  note-book  in  determining  the  candidate's  attainments 
in  physics.  Experience  has  shown  that  pupils  can  make  the  original  record  of  their 
obseryations  entirely  presentable,  so  that  copying  will  be  unnecessary,  and  Uiey  should 
in  general  be  required  to  do  so. 

This  course,  if  taken  in  the  last  year  of  the  candidate's  preparation,  is  expected  to 
occupy  in  laboratory  work,  recitations,  and  lectures,  fiye  of  Uie  ordinary  school  periods, 
about  fifty  minutes  in  length,  per  week  for  the  whole  year.  With  few  exceptions  exer- 
cises like  those  in  the  Descriptiye  List  already  mentioned  can  be  performed  in  a  single 
school  period,  but  for  satisfkctory  results  it  will  often  be  necessary  to  repeat  an  exercise. 
Two  periods  per  week  for  the  year  should  be  sufficient  for  the  laboratory  work  proper. 
If  the  course  is  begun  mnch  earlier  than  the  last  year  of  the  candidate's  preparation,  as 
it  well  may  be,  it  will  require  more  time. 

n.  Chemistry,^  —  A  course  of  at  least  sixty  experiments,  performed 
at  school  by  the  pupil  and  accompanied  with  systematic  instruction  in 
principles  and  their  applications,  in  accordance  with  directions  given 
in  a  pamphlet  entitled  "An  Outline  of  Requirements  in  Chemistry," 
issued  by  the  University  for  the  use  of  teachers  only. 

The  candidate  is  required  to  pass  both  a  written  and  a  laboratory  examination.  The 
written  examination  will  test  his  acquaintance  with  the  facts  and  principles  of  Chemistry. 
The  Uiboratory  examination  will  test  both  his  skill  in  performing  experiments  and  his 
grasp  of  the  principles  inyolyed  in  them.  The  candidate  is  further  required  to  present  the 
original  note-book  in  which  he  recorded  the  steps  »md  results  of  the  experiments  which 
he  performed  at  school,  and  this  note-book  must  bear  the  endorsement  of  his  teacher, 
certifying  that  the  notes  are  a  true  record  of  the  pupil's  work.  It  should  contain  an 
index  of  the  exercises  which  it  describes.  * 

♦  The  course  will  be  mainly  an  experimental  course  in  theoretical  chemistry,  but 
there  will  be  experiments  covering  all  branches  of  pure  chemistry. 
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The  note-hook  ii  iT'qutrrfl  a«  |)rr>of  that  thr  randi<iat«  ha«  formeil  the  habit  of  ke^pir; 
a  full  iiii<i  lutiliitrible  n-corcl  of  Libomiory  work  throaffh  an  eztendrd  coarse  of  exp^  ri- 
mrutH,  aiKl  that  hi*  w(»rk  hax  horn  of  durh  a  character  a«  to  raine  a  presuraptioo  in  £tror 
of  hi«  preparation  for  th<>  examination.  Bot  much  greater  «rei|rht  will  be  fpv^n  to  tV 
laboratory  examination  than  to  the  note-book  in  determining  the  candidate**  attunme&a 
in  ('hfini«tr}". 

18*  Phyiiography.  —  A  course  of  stadj  equiralent  to  that  described  ia 
a  pamphlet  entitled  **An  Outline  of  Requirementfl  in  PhysiogTaphj," 
issued  by  the  Unirersitj. 

For  the  form  of  examination  tee  note  under  Astronomy,  below. 

19*  Anatomy,  Physiology,  and  Hygiene.*  —  A  course  of  study  and 
laboratory  work  equiTalent  to  that  described  in  a  pamphlet  entitled 
'*An  Outline  of  Requirements  in  Anatomy,  Physiology,  and  Hy^ene,*' 
issued  by  the  University. 

The  candidate  will  be  required  to  pass  both  a  written  and  a  laboratory  examination. 
Tlie  written  examination  will  te^t  the  range  and  thoroughness  of  his  knowledge  of  the 
elements  of  Anatomy,  Physiology,  and  Hygiene.  The  laboratory  examination  will  tes 
(a)  his  ability  to  perform  the  experiments  described  in  the  Outline  of  Requirements, and 
(P)  las  knowledge  of  the  firnt  aids  to  be  rendered  to  the  itOtired. 

At  the  time  of  the  laboratory  examination  the  candidate  must  present  the  original  note- 
book containing  (with  dates)  the  notes  and  drawings  he  has  made  in  the  course  of  h;« 
laboratory  work,  and  bearing  the  endorsement  of  his  teacher,  certifying  that  the  book  is 
a  true  record  of  the  pupil's  own  observations  and  experiments.  An  index  of  subjects 
should  be  appended. 

Advanced  Phy steal  Science. 

20«   Advanced  Physics,  f 

Tlic  University  does  not  prescribe  the  experiments  to  be  performed  by  those  offering 
this  subject  for  adnii9'«ion.  The  work  should,  however,  be  of  advanced  grade,  almost 
wholly  quHHtitative,  and  conducted  with  apparatus,  not  necessarily  elaborate,  yet  capa. 
ble,  if  carefully  huu<llcd,  of  yielding  results  of  such  accuracy  as  to  warrant  the  con- 
sidenition  of  somewhat  minute  error.  For  example,  the  balance  used  in  weighing 
should  be  so  delicate  as  to  justify  corrections  for  the  buoyancy  of  the  air  on  the  weights 
and  on  the  body  weighed,  and,  in  the  determination  of  specific  gravity,  for  the  tempera- 
ture of  the  wiiter.  The  result**  should  be  discussed  with  reference  to  their  precision  and 
to  the  number  of  siK^niticant  fi{rures.  There  should  be  about  sixty  experiments  weU  dis- 
tributed through  the  range  of  general  physics.  If  the  student  has  devoted  a  considerable 
amount  of  time  in  the  elementary  course  to  experiments  in  heat,  that  division  of  physics 
may  he  here  omitted.  The  laboratory  work  can  be  performed  properly  only  in  periods 
of  ronsidenible  Iciiifth,  two  to  four  hours,  for  example. 

Instruction  by  lectures  or  text-books  and  work  in  problems  should  be  »  part  of  the 
course. 

The  candidate  will  he  rec^uired  to  pass  both  a  laboratory  and  a  written  examination. 
He  should  so  tiioruuf^hly  under»tAud  the  work  which  he  has  performed  as  not  to  be  coo- 
fuse<l  in  the  laboratory  exiiminution  by  uiifamilinr  forms  of  apparatus. 

The  laboratory  note-hook  will  receive  careful  attention  at  the  time  of  the  examination. 
It  roust  contain  a  certiflcatc  from  the  teacher  that  it  is  a  true  record  of  the  cmndidste'f 
work. 


♦  Equivalent  to  the  first  half  of  Hygiene  1. 

t  Equivalent  to,  but  not  necessarily  identical  with,  Physics  CL 
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81*  Meteorology,  —  A  course  of  observational  study  equivalent  to  that 
described  in  a  pamphlet  entitled  *'An  Outline  of  Requirements  in  Meteor- 
ology," issued  by  the  University. 

This  course  requires  a  knowledgrc  of  Elementary  Phyiics.  (For  the  form  of  exami- 
nation see  uDder  Astronomy,  below.) 

22.  Astronomy.  —  A  course  of  observational  study  equivalent  to  that 
described  in  a  pamphlet  entitled  *'An  Outline  of  Requirements  in 
Astronomy,"  issued  by  the  University. 

This  course  requires  a  knowledge  of  Geometry. 

In  Physiography,  Meteorolo^,  and  Astronomy,  the  candidate  will  be  required  to 
take  both  a  written  and  a  laboratory  or  practical  examination.  The  written  cxamina* 
tion  may  test  his  understanding  of  observational  methods  appropriate  to  tlie  subject,  but 
will  call  chiefly  for  a  knowledge  of  facts  and  principles.  The  laboratory  or  practical 
examination  will  test  his  skill  in  observation  as  well  as  his  grasp  of  principles.  This 
examination  can  be  taken  in  Cambridge  only;  for  those  who  are  examined  elsewhere  in 
June,  it  will  be  postponed  to  September. 

The  laboratory  examination  in  Physiography  may  include  the  description,  explana- 
tion, and  comparison  of  geographical  features  shown  in  photographs,  maps,  and  models. 
The  laboratory  examination  in  Meteorology  may  include  the  use  of  instruments,  the 
discussion  of  observations,  and  the  construction  and  interpretation  of  weather  maps  and 
climatic  charts.  The  practical  examination  in  Astronomy  may  call  for  an  ability  to 
make  simple  naked-eye  and  instrumental  observations,  and  to  establish  the  simpler 
generalizations  of  astronomy  by  discussion  of  these  observations. 

The  candidate  in  these  subjects  will  be  required  to  present,  at  the  time  of  the  labora- 
tory or  practical  examination,  the  original  note-book  in  which  he  recorded,  with  dates, 
the  steps  and  results  of  the  observations  which  he  made  at  school.  This  book  must 
bear  the  endorsement  of  his  teacher,  certifying  tliat  the  notes  are  a  true  record  of  the 
pupil's  work.  An  index  of  subjects  should  be  appended.  The  note-book  is  required  as 
proof  that  the  candidate  has  formed  the  habit  of  keeping  a  full  and  intelligible  record  of 
his  work  through  an  extended  course  of  observational  study,  and  that  his  work  has 
been  of  a  satisfactor}*  character;  but  greater  weight  will  be  given  to  the  practical  or 
laboratory  examination  than  to  the  note-book  in  determining  the  candidate's  attainments. 


The  following  studies  may  be  presented  by  candidates  for  admission 
to  the  Lawrence  Scientific  School :  — 

S3«  S4.    Botany  and  Zoology. 

23.  Botany.  —  A  course  of  study  and  laboratory  work  equivalent  to 
that  indicated  in  an  *'  Outline  of  Requirements  in  Botany,'*  issued  by 
the  University.  The  course  should  extend  through  at  least  half  of  a 
school  year,  with  five  lessons  a  week.  The  laboratory  work  is  to  be 
directed  especially  to  the  external  anatomy  and  the  activities  of  our 
common  plants. 

24.  Zoology. — A  course  of  study  and  laboratory  work  equivalent  to 
that  described  in  a  pamphlet  entitled  "An  Outline  of  Requirements  in 
Zoology,"  issued  by  the  University.  The  course  should  extend  through 
at  least  half  of  a  school  year,  with  five  lessons  a  week,  and  should  include 
the  laboratory  study  of  at  least  ten  types  of  animals,  with  special  refer- 
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ence  to  their  external  anatomy  and  their  acttritiet.  These  types  are 
to  be  selected  in  accordance  with  directions  to  be  given  in  the  pamphlet 
named. 

In  Botany  and  in  Zoiilofry  tlic  candidate  will  be  required  to  pass  both  a  written  an>i  a 
laboratory  examiimtion.  The  written  examinatioo  will  tent  the  raiure  and  thomttcrbne«« 
of  hitt  knowlcdfce  of  the  ftuhjf^ot.  Tlie  laboratory  CKamination  will  te«t  hi«  «kill  is 
obwrvation  and  oxp<'riroentation,  and  hi*  ability  to  apply  names  property  to  the  part«  •>f 
the  orKUuisms  studied.* 

At  tlic  time  of  the  laboratory  examination  the  candidate  must  present  the  ori|(inal  notr- 
book  containing  (with  dates)  the  note*  and  drawings  he  has  made  in  the  course  of  h-.« 
laboratory  work,  and  bcHriufr  the  endorsement  of  his  teacher,  certi^Dg  that  the  bo<»k  i« 
a  ti  n<j  reconi  of  the  pupil's  own  obscrrations  and  experiments.  An  index  of  subjects 
should  be  appended. 

S5-«8.    Shopwork.f 

A  coarse  of  instruction  in  the  use  of  tools  and  iii  the  ordinary  processes 
employed  in  the  working  of  wood  or  metal,  eqairalent  to  that  described  in 
a  pamphlet  entitled  **  An  Outline  of  Requirements  in  Shopwork,*'  issued 
by  the  University.  The  course  may  embrace  one  or  more  of  the  follow- 
ing divisions :  — 

86«    Wood-working  ;  87*    Chipping ,  Filing,  and  Fitting ; 

Blaekimithing ;  88«   Machine'tool  Work. 


The  candidate  must  be  familiar  with  the  names,  construction,  and  operation  of  the 
tools  commonly  used  in  these  processes,  and  will  be  expected  to  read  (Nrdinary  mechani- 
cal drawings  and  to  make  freehand  sketches  of  articles  which  are  to  be  produced  in  the 
woikshop. 

The  candidate  is  required  to  pass  bq^  a  written  and  a  laboratory  examination.*  The 
written  examination  will  test  his  knowledge  of  tools  and  mechanical  processes,  and  of 
the  properties  of  materials  of  common  use  in  construction  He  will  be  expected  to  ^how 
fiimiliarity  with  approved  methods  for  simple  work  in  the  branch  in  which  he  presents 
himself  for  examination,  and  to  write  an  mtelliflible  description  of  those  methods,  illus- 
trated by  such  sketches  as  may  be  necessary  to  make  them  clear.  The  laboratoiy 
examination  will  test  the  candidate's  skill  in  the  use  of  tool  .  He  will  receive  the 
materials  and  specifications  for  a  piece  of  work,  and  will  be  expected  to  select  his  tooK 
preparing  them  for  use  if  necessary,  and  to  demonstrate  satisfactorily  his  knowledge 
and  skill. 

Every  candidate  is  further  required  to  present  the  original  note-book  in  which  he 
entered  the  de«(Tiption<4  and  sketches  of  the  work  he  performed  at  school;  and  with  litis 
he  may  present,  as  cvidenro  of  his  'skill  in  the  workshop,  the  models  made  by  him  at 
school.  Both  the  note-book  and  the  models  must  he  accompanied  by  the  endorsement  of 
his  teacher,  certifying  that  the  book  is  a  true  record,  and  that  the  models  are  specimens', 
of  the  pupil's  own  work. 

S9,  30,  31.    Drawing,  t 

A  course  of  drawing,  in  either  or  both  of  the  following  branches 
equivalent  to  that  described  in  an  *♦  Outline  of  Requirements  in  Draw- 
ing," issued  by  the  University  :  — 

*  For  rules  relating  to  laboratory  examinations  and  note-books,  see  page  71. 

t  Each  of  the  couriteM  numbered  25-28  is  to  be  equivalent  to  a  half-course  in  the 
Lawrence  Hcieiitific  Scliool. 

X  Each  of  the  courses  numbered  29  and  30  is  to  be  equivalent  to  a  half-course  in  the 
Lawrence  bcieutiflc  School. 
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29.  Freehand  Dratoing. — The  representation  of  simple  objects,  in 
outline  and  with  shading. 

Accuracy  of  delineation,  correctness  of  proportion,  and  crood  quality  of  line  are  desired 
rather  than  any  attempt  at  ehibonition.  TIic  aim  slionld  be  to  express  as  ranch  as  pos- 
sible with  the  fewest  lines.  The  examination  will  consist  of  the  drawing,  first,  of  a  group 
of  geometrical  solids,  and,  second,  of  either  a  simple  piece  of  machinery  or  a  simple 
piece  of  architectural  ornament  (such  as  a  Greek  anthcmion),  as  the  candidate  may  elect. 
Every  candidate  is  further  required  to  present  a  set  of  plates  or  drawings  prepared  by 
him  at  school,  sufficient  to  demonstrate  his  understanding  of  the  subject  and  his  famili- 
arity  with  instruments,  including  the  use  of  the  right-line  pen;  and  these  drawings  must 
be  accompanied  by  the  certificate  of  his  teacher  stating  that  they  are  the  pupil's  own 
work. 

30*  Projections.  —  The  projection  in  plan  and  elevation  of  geometrical 
figures  and  of  simple  parts  of  architectural  subjects  or  machinery. 

The  examination  will  test  the  candidate's  knowledge  of  principles  and  methods. 
Every  candidate  is  expected  to  bring  to  the  examination  tlie  ordinary  drawing  instru- 
ments and  lead-pencils;  drawing-board  and  paper  will  be  supplied.  Every  candidate 
is  further  required  to  present  a  set  of  plates  or  drawings  prepared  by  him  at  school, 
sufficient  to  demonstrate  his  understanding  of  ttie  subject  a^d  his  fiuniliarity  with 
instruments,  including  the  use  of  the  right-line  pen;  and  these  drawings  must  be 
accompanied  by  the  certificate  of  his  teacher  stating  that  they  are  the  pupil's  own  work. 

31.  Architectural  Drawing. — Elementary  shades,  shadows,  and  per- 
■pectiTe.  Thorough  study  of  the  forms  of  the  Tuscan,  the  Greek  Doric, 
the  Ionic,  and  the  Corinthian  orders. 

This  coarse  requires  a  knowledge  of  Projections. 

The  candidate  will  be  required  to  pass  a  written  and  a  drawing-room  examination. 
The  written  examination  will  test  his  knowledge  of  the  principles  of  shades,  shadows 
and  perspective,  and  his  understanding  of  the  simple  forms  of  the  orders  and  their 
mouldings.  In  the  drawing-room  examination  the  candidate  will  be  required  to  draw 
from  description  in  plan  and  elevation  a  simple  architectural  composition  (such  as  a 
doorway)  involving  the  use  of  an  order.  The  drawmg  will  be  made  in  pencil  with  cast 
shadows  in  wash.  • 

32,  33.    Government  and  Sconomics. 

32«  Oiffil  Oovemment.  —  Civil  Government  in  the  United  States 
(national,  state,  and  local) ;  its  constitution,  organization,  and  actual 
working. 

Tlie  candidate  will  be  expected  to  show,  on  examination,  such  general  knowledge  of 
the  field  as  may  be  acquired  from  the  study  of  a  good  text-book  of  not  less  than  three 
hundred  pages,  supplemented  by  collateral  reading,  and  discussion.  The  examination 
will  caU  for  the  application  of  constitutional  and  political  principles  to  concrete  facts  or 
cases,  and  for  proof  that  the  candidate  has  thought  for  himself  about  the  subject  as  well 
as  read  about  it. 

For  preparation  in  this  subject,  a  course  of  study  equivalent  to  at  least  three  lessons  a 
week  for  one  year  will  be  necessary. 

33.   Economics :  — 

The  candidate  will  be  expected  to  show,  on  examination,  a  knowledge  of  the  leading 
facts  and  principles  of  Economics,  including  such  subjects  as  division  of  labor,  the  factors 
of  production,  the  laws  of  dimmishing  returns,  demand  and  supply,  value  and  price, 
wages,  interest,  rent  and  profits,  credit,  and  int<*rnational  trade.  For  this  part  of  the 
■tady  one  of  the  better  grade  of  manuals  in  current  use  will  serve  as  a  basis,  but  it  must 
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be  supplemented  with  collateral  reading,  (1isou9.«lon,  and  practical  exercises.  In  addition 
to  the  study  of  priuciples,  tlie  student  will  be  expected  to  have  acquired  a  fair  knowledge 
of  el ementiiry  banking  operations,  and  of  the  banking  and  monetary  history  of  the  United 
StatCH  8ince  1860. 

For  preparHtinn  in  this  subject,  a  course  of  study  equivalent  to  at  least  three  lessons  a 
week  for  one  year  will  be  necessary. 

34.    Mttsic  (Harmony). 

Tlie  examination  will  be  adapted  to  the  proficiency  of  those  who  haye  studied 
Harmony  in  a  systematic  course  of  three  lessons  a  week  through  one  school  year.  In 
this  study  some  training  in  pianoforte  playing,  and  the  ability  to  read  chorals  and  moder- 
ately easy  piano  pieces  at  sight  are  necessary.  This  course  is  equivalent  to  Music  1. 
The  work  will  consist  chiefly  of  exercises  written  on  figured  basses  in  which  all  the 
triads  and  seventh-chords  arc  to  be  employed  progressively.  Exercises  must  be  written 
in  a  clear  and  well  formed  notation.   The  course  will  embrace :  — 

1.  Notation;  Clefs;  Signatures;  Diatonic  and  Chromatic  Intervals  and  their  inver- 
sions ;  Consonance  and  Dissonance ;  Major  and  Minor  diatonic  scales ;  Chromatic  Scale ; 
Natural  Harmonic  Series. 

2.  Triads  of  the  Mi^or  and  Minor  modes. 

3.  Rules  of  chord-connection ;  Range  of  voices ;  Open  and  Close  harmony. 

4.  Inversions  of  Triads;  Principles  of  doubling  voices  in  chords,  especially  in  succes- 
sive Sixth-chords. 

6.  Chords  of  the  Dominant  Seventh,  Dominant  Ninth,  and  Diminished  Seventh; 
Preparation  and  Resolution. 

6.  Secondary  Seventh-chords;  Altered  Chords. 

7.  Suspensions. 

8.  Passing  and  Changing  notes ;  Pedal  Point. 

9.  Principles  of  key-relationship;  Simple  modulation. 

10.  Uarmonization  of  simple  melodies. 

The  following  Text-books  on  Harmony  are  recommended:  Shepherd,  Boise,  and 
Jadassohn. 

35.    Music  (Counterpoint). 

The  exaiuination  will  ^e  aflapted  to  the  proficiency  of  those  who  have  studied 
Counterpoint  in  a  systematic  course  of  three  lessons  a  week  through  one  school  year, 
and  presupposes  training  in  pianoforte  playing.  As  Counterpoint  applies  the  principles 
of  harmony  to  the  melodious  treatment  of  the  several  voice  parts  in  combination,  and  as 
the  art  of  musical  composition  begins  properly  with  this  study,  tlie  work  should  consist 
principally  of  written  exercises  on  given  themes,  in  the  following  order :  — 

Chorals  and  melodies  harmonized,  with  a  free  use  of  passing  notes;  the  several  orders 
of  Counterpoint  in  two,  three,  and  four  voices,  with  and  without  cantutjtrmua;  Double 
Counterpoint;  Free  Imitative  Counterpoint;  Analysis  of  the  Two-part  Inventions  of 
Sebastian  Bach ;  Simple  forms  of  free  composition.  Organ  Preludes,  Two-part  inven- 
tions, and  part  songs. 

Students  should  use  as  models  simple  organ  compositions  and  part-songs  of  modern 
composers.  For  the  exercises  in  the  Counterpoint  the  alto  and  tenor  clefs  should  be 
used. 

Examination  Papers. 

A  set  of  recent  examination  papers  will  be  sent  free  on  application  to 
the  Secretary,  No.  16  University  Hall.  Separate  papers  may  be  had  in 
quantities  of  not  less  than  six  copies  of  any  one  paper  (not  one  each  of 
six  different  papers)  at  ten  cents  a  dozen  on  application  to  the  Publicatioa 
Agent  of  the  University,  No.  2  University  Hall. 
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TIMES  AND  PLACES  OF  EXAMINATION. 

Two  regular  examinations  for  admission  to  the  Freshman  Class  of 
Harvard  College  and  to  the  First-Year  Class  of  the  Lawrence  Scientific 
School  are  held  each  year,  —  the  Jane  examination,  at  the  beginning  of 
the  summer  vacation ,  and  the  September  examination,  before  the  begin- 
ning of  the  academic  year  in  the  autumn. 

June  Examinations. 

In  1903,  the  June  examinations  will  be  held  on   Monday,    Tueedayy 
Wednesday,  Thursday,  Friday,  and  Saturday,  June  22,  23,  24,  25, 
26,  and  27. 

The  examinations  will  probably  be  held  in  June  at  the  following  places :  -^ 
Cambridge,  in  Sever  Hall. 
Andover,  in  the  rooms  of  Phillips  Academy. 
Milton,  in  the  rooms  of  Milton  Academy. 
Groton,  in  the  rooms  of  Groton  School. 
Southborough,  in  the  rooms  of  St.  Mark's  School. 
Worcester,  in  the  rooms  of  the  English  High  School. 
Lynn,  in  the  rooms  of  the  Classical  High  School. 
Springfield,  in  the  rooms  of  the  Springfield  High  School. 
Fall  River,  in  the  Durfee  High  School  Building. 
South  Byfield,  in  the  rooms  of  Dummer  Academy. 
Exeter,  N.H,,  in  the  rooms  of  Phillips  Exeter  Academy. 
Concord,  N.  11. ,  in  the  rooms  of  St.  Paul's  School. 
Portland,  Me.,  in  the  rooms  of  the  Portland  High  School. 
Newport,  R.L,  in  the  rooms  of  the  Rogers  High  School. 
Lakeville,  Conn.,  Hotchkiss  School. 

Pomfret  Centre,  Conn.,  in  the  rooms  of  the  Pomfret  School. 
Washingian,  Conn.,  in  tlie  rooms  of  the  Gunnery  School. 
New  York,  N.  Y.,  West  Side  Branch  Y.  M.  C.  A.,  318  West  67th  Street. 
Tarryiown-^n' Hudson,  N.  Y.,  in  the  rooms  of  Hackley  Hall. 
Garden  City,  N.  Y.,  in  the  rooms  of  St.  Paul's  Cathedral  School. 
Albany,  N.  Y.,  in  the  rooms  of  the  Young  Men's  Christian  Association. 
Buffalo,  N.Y.,  in  the  High  School  Building,   corner  of  Court  and 

Franklin  Streets. 
Morristown  N.J.,  in  the  rooms  of  the  Morristown  School. 
Philadelphia,  Pa.,  Y.  M.  C.  A.,  cor.  15th  Street  and  Chestnut  Street. 
Pottstown,  Pa.,  in  the  rooms  of  the  Hill  School. 
Pittsburgh,  Pa.,  in  the  rooms  of  the  Shadyside  Academy. 
Scranion,  Pa.,  School  of  the  Lackawanna. 


68 

Washinffion,  D,C.y  in  the  rooms  of  the  Central  High  SchooL 
LouisriUe,  Ky.,  in  the  rooms  of  the  Toung  Men's  Chiistian  Asmh 

ciation,  corner  of  Fourth  Avenue  and  Broadway. 
Lima,  Ind,,  in  the  rooms  of  the  Howe  School. 
Milicaiikee.  Wis,^  in  the  rooms  of  the  East  Division  High  School. 
CUrelandy  0.,  in  tlie  Central  High  School  Building. 
Cincinnati^  O.,  in  tlie  rooms  of  tho  Young  Men*s  Christian  Association. 
Voitngstoirn,  0.,  in  the  rooms  of  the  Kayen  School. 
Chicago f  III.,  in  the  rooms  of  the  Young  Men*s  Christian  Association, 

153  La  8alle  Street. 
St.  Paul,  Minn.,  in  the  rooms  of  St.  Paul  Academy,  Western  Avenue. 
Kansas  City.  Afo.,  Central  High  School. 
St.  Louis,  Mo.y  in  the  rooms  of  the  Board  of  Education,  9th  and  Locust 

Streets. 
Denver,  Col.,  in  the  rooms  of  the  Denver  High  School  (District  No.  1), 

corner  of  Nineteenth  and  Stout  Streets. 
San  Francisco,  Cal.f  in  the  rooms  of  the  Mechanics*  Institute,  81 

Post  Street. 
Belmont,  Cal.,  in  the  rooms  of  the  Belmont  School. 
Portland,  Oregon,  in  the  lecture-room  of  the  Portland  Library. 
Seattle,  Wash.,  Central  School  Building. 
Bonn,  Germany,  at  the  Hotel  Kley. 
Honolulu,  Hawaii, 

The  University  will  ordinarily  conduct  the  admission  examinations  in 
June  in  any  school  or  city  where  a  sufficient  number  of  candidates  shall 
present  themselves  for  examination ;  provided  that  the  school  or  city  be 
not  within  easy  reach  of  one  of  the  regular  places  of  examination.  Ap- 
plications for  examinations  in  June,  in  schools  or  cities  not  named  above, 
should  be  made  to  the  Secretary  of  the  Faculty  of  Arts  and  Sciences  as 
early  as  April  1. 

September  Examinations. 

The  September  examinations  will  be  held  in  Cambridge  only  on 
Monday,  Tuesday,  Wednesday,  Thursday,  Friday^  and  Saiurday^ 
September  21,  22,  23,  24,  25,  and  26, 
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Order  of  Examinations  (Jnne  and  September). 

Monday^  June  22  and  September  21. 

8-9.  All  candidatei  meet  the  officer  in  charge  of  the  examinations. 

9-10.  Elementary  Physics.  2-3^.     Plane  Geometry. 

lOi-12.  Elementary  French.  2-4.     Geometry. 

12^1^.  Solid  Geometry.  4||-6.     Elementary  German. 

-  THiesdayt  June  23  and  September  22, 

8-9.     Physiography.  li-3i.    Elementary  English  (a). 

9^-10^.     Chemistry.  4-6.     Advanced  Latin. 

10|-12i.    Elementary  Latin. 

Wednesday  1  June  24  and  September  23* 

8-9.    Logarithms  and  Trigo-  li-S^*  Advanced  French, 

nometry.  4-6.  Advanced  Greek. 

9^10|.    Elementary  Algebra.  4-5.  Economics. 

ll-12i|.     Elementary  History.  5-6.  Civil  Government. 

Thursday t  June  25  and  September  24. 

8-9.     Meteorology.  11^-12^.     Advanced  Algebra. 

9^-11^.    Elementary  Greek.  1|-3|.     Advanced  German. 

9i-10i.     Harmony.  4-6.    Advanced  History. 

Friday f  June  26  and  September  25. 

8-10.    Architectural  Drawing.*  101-12^.  Counterpoint. 

8-9.     Chipping,  Filing,  and  lli-12i.  Wood-working. 

Fitting.  l4-2i.  Advanced  Physics. 

9-10.    Blacksmithing.  8-6.  English  (h). 

lOi-lli     Machine-tool  Work. 

* 

Saturday  J  June  27  and  September  26. 

8-9.    Zoology.  lli-12|.  Anatomy,   Physiology, 

9^10^.     Astronomy.  and  Hygiene. 

lOi-114.     Botany.  l4-3i.  Freehand  Drawing.* 

84-64.  Projections.* 

*  Examinations  in  Freehand  Drawing,  in  Projections,  and  in  Architectural  Drawing 
an  held  in  Cambridge  only. 
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Laboratory  EzAminations. 

A  candidate  who  is  examined  in  any  study  in  which  a  laboratory  exam- 
ination is  held  will  hand  in  his  laboratory  note-book  at  ike  hour  of  the 
laboratory  examination.  Laboratory  note>books  will  be  deposited,  after 
examination,  in  the  College  office,  where  they  will  be  kept  for  one  year, 
sabject  to  the  order  of  the  owners. 

A  candidate  examined  in  June  at  any  place  where  a  laboratory  exam- 
ination is  not  provided  will  be  required  to  take  such  an  exanunation  in 
Cambridge  in  the  autumn ;  but  if  he  passes  the  written  examination  in 
June  and  presents  a  satisfactory  note-book,  the  subject  will  be  temporarily 
counted  in  his  favor  in  determining  the  question  of  his  admission  to  the 
School.  Similarly  a  Preliminary  Candidate  is  allowed  to  postpone  his 
laboratory  examination  until  September  of  the  year  in  which  he  enters 
the  School. 

Appointments  for  laboratory  examinations  will  be  made  when  the  can- 
didates meet  the  officer  in  charge  of  the  examinations. 

In  June,  classes  from  schools  near  Cambridge  may,  by  special  arrange- 
ment, take  the  laboratory  examinations  in  Physics  and  Chemistry  on 
earlier  days. 

Examinations  in  Freehand  Drawing,  in  Projections,  and  in  Architectural 
Drawing,  are  held  in  Cambridge  only. 

Good  English. 

Clear  and  idiomatic  English  is  expected  in  all  examination  papers  and 
note-books  written  by  candidates  for  admission.  Teachers  are  requested 
to  insist  on  good  English,  not  only  in  translations,  but  in  every  exercise 
in  which  the  pupil  has  occasion  to  write  or  to  speak  English. 

EXAMINATIOHS    IN    ENGLISH   A,    GerMAN   A,    AND  FRENCH   A. 

In  1903,  the  examination  in  English  A  will  be  held  in  accordance  with 
the  programme  given  below.  This  examination,  formerly  held  in  Cam- 
bridge only,  is  now  held,  in  June,  at  all  the  places  named  on  pages  68, 
69. 

Friday,  June  26  and  September  25. 
3-6  P.M.     English  A. 

The  examinations  in  Gennan  A  and  French  A  correspond  to  the  admis- 
sion examinations  in  Elementary  German  and  French  (see  pp.  66,  57) a 
and  are  held  on  Monday ^  June  22,  and  Monday,  September  21. 
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ExAJCiHATiovs  IX  ELEcnw  Studies. 

Examinations  in  prescribed  and  electire  studies  that  are  not  eqniTalent 
to  admission  studies  are  held  only  in  the  first  fortnight  of  the  academic 
year  and  only  at  Cambridge.  Written  notice  of  intention  to  take  these 
jezamlnations  must  be  in  the  hands  of  the  Secretary  of  the  Faculty  not 
later  than  September  10.  The  examinations  in  such  electire  studies  aa 
correspond  to  admission  studies  *  are  identical  with  tlie  examinations  in 
the  latter,  and  must  be  taken  at  the  same  times  and  places, 

OPTIONAL  SXAMniATIONS  FOR  ADVANCED  STANDING. 

AntictpatkMi  of  Preacribed  Studies. 

In  addition  to  the  examinations  required  for  admission  to  the  Scientific 
School,  optional  examinations  are  provided  for  such  candirlates  aif  hare 
extended  their  studies  beyond  the  requirements. 

I.  A  candidate  may  present  himself  for  examination  in  any  of  the 
Advanced  Studies  not  offered  by  him  for  admission,  and  thus  qualify 
himself  to  pursue  more  advanced  courses  in  those  subjects  in  the  S<'hool. 

II.  A  candidate  may  present  himself  for  ailditional  examinations  in 
courses  which  are  of  such  a  character  that  they  may  properly  be  antir;ii>ated 
by  examination. 

The  examinations  in  prescribed  first-year  English  and  in  courMes  wliicli 
correspond  to  advanced  admission  studies*  may  be  taken  either  in  June 
or  in  September,  or  partly  in  June  and  partly  in  Septemlier. 

The  examinations  in  other  studies  are  he  1  d  in  theautu m n  only ,  W niU' n 
notice  of  intention  to  take  these  examinations  muHt  l>e  in  the  liands  of  the 
Secretary  of  the  Faculty  of  Arts  and  Sciences  not  later  than  Srptcmher  10. 

A  student  who  has  anticipated  any  of  the  8tudi<'S  of  the  firMt-year  by 
means  of  the  optional  examinations  may  jiub'^titiite  in  place  thereof  any 
prescribed  or  elective  courses  which  he  is  qualifiefi  to  pumue. 

Examinations  for  advanced  standing  are  held  in  Hueh  conrHe>«  only  aN  are 
intended  primarily  for  undergraduates ;  and.  among  theHc,  in  itudi  only  as 

•  Ab  a  rale,  the  Advanced  Studies  coire^poiid  t/>  t\v<i\vf  i-ttxir^f  \,n\u\\t  in  Ilurvjird 
College;  and  the  standard  of  the  entrance  examiruttiou^  i«  iuu-ii<i<'<l  to  !>«•  the  oiiiiK*  a*  llmt 
of  the  correitponding  Collef^e  cour^et.  The  fnlinwinif  ur**  ttir-  (  t,\w\if  rnxn^f*  xn  (vlm-h 
■dinissiojD  studies  correspond:  Advanced  Gn'*k  '-orn-poiKU  to  <fr«Mk  J,  A«lv.uM«d 
Latin  to  Latin  A,  Advanced  German  t<»  Gfriiiitn  i\  hi,  or  \h,  Ailv.tiicul  Fntuh  to 
French  \c  or  la,  Locraritlim^  and  Piano  Tri^rtiioimtry  to  Eii(firM-4riii(;  ]//  or  Miithr- 
mstics  JS  Solid  Geometry  to  Math<»matic9  £"',  A«lv.iii''^<l  Alif»l»rH  to  EhifimwrluK  Irt 
or  Jfsthematics  /)>,  Advanced  Pliyisir!*  to  Phytiir-  (',aiu\  yXvifnuAouy  to  (fi'o|«(|;v  //>, 
Elementary  German,  French,  Pliyirs,  and  Phyoiou'raphy  «'r»rr'-i»oij.l  to  (icrinuii  A^ 
Freoch  At  Physics  B^  and  Geolojfy  ^i,  re-inftiv<'ly.  Auatotnv,  Phy-ioloj^y  atid 
Hygiene  corresponds  to  the  fir-t  half  of  JIy);i*iie  I.  Elcniciitury  and  A'lvanccd 
German  taken  together  corre«pond  to  German  if. 
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may  reasonably  be  anticipated  by  examination.  No  Uboratoiy  course,  no 
courie  in  composition  or  discussion,  and  no  other  course  in  which  aJL 
examination  is  obviously  an  inadequate  test  may  be  offered. 

Szamination  in  Prescribed  First-year  Snglish. 

Com/potiiion :  A.  S.  Hill'ii  Principles  of  Rhetoric  (edition  1895)  ;  Prac- 
tice in  writing.  —  Literature:  Swift's  Battle  of  the  Books  and  GolliTer's 
Travels ;  I)i*foe's  Robinson  Crusoe  (  Part  I)  ;  The  Sir  Roger  de  Corerley 
Papers  in  the  Spectator ;  Popt**s  Rape  of  the  Lock,  Epistle  to  Arbathnot, 
and  Iliad  I,  VI,  XXII ;  The  lives  of  Swift,  Defoe,  and  Pope  in  the  English 
Men  of  Letters  Series;  Thackeray's  English  Humoarista  and  Henry 
E&rnond.     (This  examination  will  be  withdrawn  after  1903.) 

REGULATIONS  CONCERNING  STUDIES. 

The  Courses  of  Instruction  named  in  the  Annual  Announcement 
(called  *' Elective  Pamphlet*')  are  provided  by  the  Faculty  of  Arts  and 
Sciences  for  all  the  students  under  its  charge,  .whether  registered  in 
Harvard  College,  in  the  Lawrence  Scientific  School,  or  in  the  Graduate 
School ;  and  a  student  in  cither  of  these  schools  makes  his  choice  of 
studies  according  to  the  regulations  of  the  School  to  which  he  belongs. 

A  student  in  regular  standing  in  the  Lawrence  Scientific  School  may 
obtain  admissitm  to  a  coarse  offered  in  any  other  department  of  the  Uni- 
versity by  presenting  to  the  Dean  of  that  school  an  application,  on  an 
official  blank,  certified  by  the  Dean  of  the  Lawrence  Scientific  School, 
and  by  giving  satisfactory  evidence  of  qualification  for  the  course  to  the 
instructor  who  conducts  it. 

No  student  is  adniiited  to  any  course  offered  by  the  Faculty  of  Atis 
and  Sciences^  unless  he  has  fulfilled  all  the  requirements  for  thai  course 
as  staged  in  the  Announcement,  or  otherwise  satisfies  the  instructor  thai 
he  is  prepared  to  pursue  it. 

Every  student  must  make  his  election  so  as  to  avoid  conflict  between 
the  hours  apjiointed  for  recitations  or  examinations  in  the  courses  which 
he  chooses.  No  student  will  be  examined  in  two  courses  of  the  same 
examination  group,  excepting  half-courses  not  given  in  the  same  half- 
year,  and  a  few  courses  specially  mentioned  in  the  Announcement. 

The  courses  for  Undergraduates  and  Graduates  are,  under  certain 
limitations  which  are  named  in  notes  attached  to  the  courses  in  the 
Announcement,  open  to  any  properly  qualified  student.  But  no  starred (♦) 
course  may  be  taken  by  any  student  without  the  previous  consent  of  the 
instructor. 

No  Scientific  student  is  admitted  to  any  course  primarily  for  Grad- 
vates  except   on  the  written   recommendation  of  the   instructor.     The 
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Courses  of  Research  and  Seminaiy  Courses  may  not  be  taken  hy  any 
student  without  the  previous  consent  of  the  instructor;  and  an  under- 
graduate may  not  take  in  one  year  more  than  one  Course  of  Research  or 
Seminary  Course. 

Extra  Studies. 

A  student  who  wishes,  without  assuming  all  the  responsibilities  of  a 
regular  study,  to  attend  the  instruction  in  any  course,  may  do  so  on 
obtaining  leave  of  the  instructor;  but  no  record  will  be  kept  of  his 
attendance,  and  he  will  receive  no  credit  in  the  books  for  work  done  in 
the  course.    A  course  so  taken  is  called  an  Extra  Study. 

Deficiencies. 

A  student  whose  record  is  deficient  at  the  beginning  of  any  year  is 
expected  to  pursue  during  that  year  such  studies,  in  addition  to  those 
otherwise  required,  as  may  be  necessary  to  make  up  the  deficiency,  or 
such  part  of  the  deficiency  as  the  Administrative  Board  of  the  Lawrence 
Scientific  School  may  determine,  in  accordance  with  the  Regulations; 
and  these  studies  will  be  treated  in  ail  respects  as  part  of  his  regular 
work. 

A  student  wishing  to  make  np  a  deficiency  in  a  prescribed  course  by 
passing  ^Ae  mid-year  and  final  examinations  in  that  course  must  obtain 
the  consent  of  the  Administrative  Board  of  the  School,  and  must  give 
the  Recorder  notice  before  December  20  of  his  intention  to  take  the 
examinations. 

GRADES   OF  SCHOLARSHIP. 

The  standing  of  every  student  in  each  of  his  courses  is  expressed,  on 
the  completion  of  the  course,  according  to  his  proficiency,  by  one  of  five 
grades,  designated  respectively  by  the  letters  A,  B,  C,  /),  E. 

Grade  A  denotes  that  the  student  has  passed  the  course  with  high  dis- 
tinction ;  grade  B  denotes  distinction ;  grade  C  denotes  that  the  student 
has  satisfactorily  passed  the  course ;  grade  D  denotes  that  the  student  has 
barely  passed  the  course;  and  grade  ^  denotes /a t7{/7*e  to  fulfil  the 
requirements  of  the  course. 

At  the  close  of  each  academic  year,  a  list  of  the  courses  given  in  that 
year  under  the  authority  of  the  Faculty  of  Arts  and  Sciences,  and  of  all 
students  who  have  attained  Grade  A  or  Grade  B  in  any  of  those  courses, 
is  printed ;  the  names  for  each  of  the  two  gnules  being  arranged,  for  each 
course,  in  alphabetical  order.  This  list  is  sent  to  the  father  or  guardian 
of  every  student  in  the  Lawrence  Scientific  School,  and  may  be  obtained 
by  other  persons,  on  application.  The  complete  record  of  each  student's 
work  (including  notice  of  failure  in  any  course)  is  sent,  at  the  same  time, 
to  his  father  or  guardian,  or  to  the  student  himself. 
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'Every  stadent  is  required  to  satiify  the  instmctor  in  each  of  his  courses, 
in  such  way  and  at  such  times  as  the  instructor  may  determine,  that  he  is 
performing  the  work  of  the  course  in  a  systematic  manner.  The  instracior 
will  provide  tests,  with  sufficient  frequency  to  give  e£fect  to  this  regulation, 
and  will  at  once  report  to  the  Secretary  the  names  of  students  who  hare  not 
satisfied  him  that  they  are  doing  their  work  systematically. 

Any  instructor,  with  the  approval  of  the  Dean  of  the  Lawrence  Scientific 
School,  may  at  any  time  exclude  from  his  course  a  student  who  in  his 
judgment  has  neglected  the  work  of  the  course.  Such  exclusion  shall  be 
reported  to  the  Administrative  Board  of  the  School  at  its  next  m(^eting. 
A  student  who  has  been  excluded  from  any  course  may  be  required  to 
place  himself  under  the  direction  of  a  person  approved  by  the  Dean  of 
the  School. 

DEGREE  OF  BACHELOR  OF  SCIENCE. 

Desreea  and  Residence. 

All  degrees  bestowed  by  the  University  are  awarded  by  vote  of  the 
President  and  Fellows  of  Harvard  College,  with  the  consent  of  the  Board 
of  Overseers,  and  are  publicly  conferred  by  the  President  on  Commence- 
ment Day. 

The  degree  of  Bachelor  of  Science  is  conferred  on  students  recommended 
for  this  degree  by  the  Faculty  of  Arts  and  Sciences. 

The  Statutes  of  the  University  require  that  no  person  shall  be  recom- 
mended for  any  of  the  ordinary  degrees,  except  after  thorough  public 
examination,  and  a  residence  at  the  University  for  at  least  one  year. 

No  year  is  counted  to  a  student  by  the  Faculty  of  Arts  and  Sciences  as 
a  full  year  of  study  towards  a  degree  which  is  not  devoted  to  studies 
approved  by  the  Faculty,  or  under  its  authority,  as  suitable  and  sufficient 
to  be  so  counted. 

Conditions  of  Candidacy. 

In  order  to  become  a  candidate  for  the  degree  of  Bachelor  of  Science 
the  student  must  have  been  aflmittiKl  to  regular  standing  in  the  Lawrence 
Scientific  School  in  one  of  the  several  four-year  programmes  of  courses 
leading  to  that  degree,  and  must  have  been  registered  as  a  candidate  for 
the  degree  for  at  least  one  acaflemic  year. 

Special  students  are  not  regarded  as  candidates  for  a  degree. 

In  order  to  be  recommended  for  the  degree  of  Bachelor  of  Science,  a 
student  must  have  been  registered  in  the  Lawrence  Scientific  School  as  a 
candidate  for  that  degree  at  least  one  academic  year,  and  must  have 
fulfilled  the  requirements  for  the  degree  in  one  of  the  programmes  of 
study  organized  in  this  school. 
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The  degree  of  Bachelor  of  Science  tvith  distinction  is  conferred  in  three 
grades  :  summa  cum  laude,  nuigna  cum  laudcy  and  cum  laude. 

The  grade  of  the  degree  and  tlie  programme  of  study  for  which  the 
degree  is  given  are  specified  in  the  diploma. 

Graduation  in  Three  Years. 

If  a  student  has  anticipated  studies  amounting  to  a  substantial  portion 
of  the  work  of  the  First-Year,  and  desires  to  fulfil  the  requirements  for  the 
degree  in  three  years,  he  may  apply  to  the  Administrative  Board  for  leave 
so  to  do,  specifying  in  his  application  the  manner  in  which  he  proposes 
to  arrange  his  studies  for  that  purpose.  The  Administrative  Board  will 
decide  on  such  applications  according  to  the  circumstances  in  each  case. 

Honors. 

Students  in  the  Scientific  School  may  be  candidates  for  Honors  at  gradu- 
ation on  the  same  terms  as  students  in  Harvard  College.  See  Univeraiiy 
Catalogue,  1902-03,  p.  460. 

GRADUATION  BOTH  IN  ARTS  AND  IN  SCIENCE. 

Students  who  wish  to  take  the  degree  of  Bachelor  of  Science  in  addition 
to  the  degree  of  Bachelor  of  Arts  may  register  in  the  Lawrence  Scientific 
School  after  their  third  year  in  Harvard  College  (or  after  the  satisfactory 
completion  of  fourteen  courses  counting  towards  the  degree  of  Bachelor 
of  Arts) .  They  will  be  recommended  for  the  degree  of  Bachelor  of  Arts 
on  the  satisfactory  completion  of  the  required  number  of  courses  counting 
towards  that  degree,  and  for  the  degree  of  Bachelor  of  Science  after 
completing  the  requirements  for  this  degree  in  one  of  the  programmes 
of  study  in  the  Scientific  School. 

It  is  desirable  that  students  who  contemplate  taking  their  degrees  in 
this  way  seek  advice  in  the  selection  of  their  studies  while  registered  in 
Harvard  College,  in  order  that  they  may  enter  the  Scientific  School  fully 
prepared  for  the  required  work. 


FELLOWSHIPS,   SCHOLARSHIPS,    AND   PRIZES. 


FELLOWSHIPS. 


Gradaates  of  the  Scientific  School  may  be  appointed  to  a  Parker 
Fellowship,  the  John  Thornton  Kirkland  Fellowship,  the  Hemenway  Fel- 
lowship, the  Mor^nin  Fellowships,  and  the  John  Tyndall  Scholarship. 
For  full  information,  see  UnirerBtiy  Catalogue^  1902-03,  pp.  489  et  seq. 

Nelson  Robinson  Jr.  Travelling  Fellowship  in  Ardiitectore. 

This  fellowship,  with  an  income  of  one  thousand  dollars,  was  established 
in  1902  by  vote  of  the  President  and  Fellows,  from  the  income  of  the 
Nelson  Kobinson  Jr.  Fund,  for  Bachelors  of  Science  in  Architecture  of 
Harvard  University  who  have  taken  the  degree  with  ditiinction  or  who 
have  completed  with  distinction  a  year  of  Graduate  study  in  Architecture 
at  the  University.  The  selection  among  those  admitted  to  candidacy  will 
be  made  on  the  results  of  a  competitive  examination  in  the  history  of 
architecture  and  in  design,  to  he  held  in  Cambridge  in  the  month  of  April 
of  each  year.  Applications  of  candidates  must  be  sent  to  the  Chairman 
of  the  Committee  on  Fellowships  and  other  Aids  for  Graduate  Students 
before  the  first  day  of  January  of  the  year  in  which  the  candidates  expect 
to  present  themselves  for  examination.  Travel  and  study  in  Europe  are 
requirt^d.  This  fellowship  will  not  be  awarded  until  1903-04.  It  is  to 
supersede  the  Austin  Fellowship  in  Architecture.  , 

The  holder  of  this  fellowship  is  not  to  be  more  than  twenty-six  years 
of  age  at  the  time  of  his  appointment. 

Eight  fellowships,  with  an  income  of  five  hundred  dollars  each,  were 
established  in  1899  by  a  vote  of  the  President  and  Fellows,  setting  apart 
for  the  purpose  a  portion  of  the  income  of  the  fund  received  by  the 
University  under  th*?  will  of  Edward  Austin  (see  p.  533).  In  1900  the 
number  was  increasi^i  to  sixteen.  These  fellowships  are  awarded  by 
the  Corporation  on  the  recommendation  of  a  Division  or  Department  of 
the  Faculty  of  Arts  and  Sciences.  The  incumbents,  while  employed  as 
instructors  or  assistants  under  the  Faculty,  are  allowed  to  devote  half 
their  working  time  to  advanced  study  or  research  under  the  direction  of 
their  several  Divisions.  One  or  more  of  these  fellowships  may  be  awarded 
to  students  in  the  Lawrence  Scientific  School. 
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Aostin  Resident  Scholarships  in  Architecture. 

The  Fresident  and  Fellows  of  Harrard  College  have  established  two 
Austin  Besident  Scholarships  in  Architecturei  each  with  an  Income  of  three 
hundred  dollars,  setting  apart  for  this  purpose  a  portion  of  the  income 
receiTed  by  the  University  under  the  will  of  the  late  Edward  Austin. 
These  Scholarships  are  open  to  Bachelors  of  Science  in  Architecture  of 
Harvard  University  who  wish  to  spend  a  year  in  advanced  study  in  archi- 
tecture at  the  University.  They  will  be  awarded  by  the  President  and 
Fellows  on  the  nomination  of  the  Faculty  of  Arts  and  Sciences. 

Austin  Resident  Scholarship  in  Landscape  Architecture. 

The  President  and  Fellows  have  also  established  from  the  Austin  Fund 
one  Austin  Resident  Scholarship  in  Landscape  Architecture,  of  the  annual 
value  of  three  hundred  dollars,  which  is  open  to  Bachelors  of  Science  in 
Landscape  Architecture  for  advanced  study  in  this  subject  on  the  same 
terms  as  the  Scholarship  in  Architecture. 

Applications  for  these  Resident  Scholarships  must  be  in  the  hands  of  the 
Chairman  of  the  Conmiittee  on  Fellowships  not  later  than  March  15th  of 
each  year. 

SCHOLARSHIPS. 

The  scholarships  are  restricted  to  resident  students.  Appointments  are 
made  by  the  President  and  Fellows  of  Harvard  College,  on  nomination 
by  the  Faculty  of  Arts  and  Sciences. 

Applications  from  students  in  the  Lawrence  Scientific  School  should  be 
filed  with  the  Secretary  of  the  School  on  or  before  June  1. 

Scholarships  are  awarded  at  the  beginning  of  each  academic  year  to 
meritorious  students  standing  in  need  of  such  assistance. 

Payment  of  Income. 

To  resident  holders  of  fellowships  and  scholarships  having  stipends 
the  income  thereof  is  payable  at  the  Bursar's  Office,  two- thirds  February 
21,  and  the  remainder  one  week  before  Commeruement ;  but  the  income 
will  be  first  applied  to  the  settlement  of  any  College  term-bills  issued  and 
unpaid,  and  any  balance  then  remaining  will  be  paid  in  money. 

The  income  of  non-resident  fellowships,  having  stipends,  is  payable 
quarterly  in  advance  by  drafts  sent  from  the  Bursar's  Office  September  i, 
December  1,  March  7,  and  June  1.  The  first  payment  of  the  year  is  due 
September  1  for  the  quarter  ending  November  30 ;  but  to  any  holder  of  a 
fellowship  who  is  going  abroad  to  study,  the  income  for  six  months  to 
March  1  in  the  first  year  of  his  appointment  will  be  paid  at  his  request  on 
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or  before  September  1.  No  remittance  will  be  made  to  the  holder  of  a 
fellowBhip  for  anV  quarter  until  then*  is  receivwl  from  him  at  the  Buraar's 
Offii'i*  thi'  address  to  which  he  dcHires  to  have  it  sent,  unless  he  requests 
in  writinfiT  that  all  remittances  be  sent  to  a  stated  address  until  he  givec 
notice  of  a  change. 

The  Franci.s  Hathawat  CriciciNOfl  Scholarship  (6.  S.,  L.  S.  S., 
and  B.)  ;  with  an  income  of  two  hundred  dollars.  Founded  in  1898,  with 
a  principal  of  five  thousand  dollars,  by  Charlbs  A.  CrxMiNos  and 
MAR<iARET  K.  CrMMiNcis,  iu  memory  of  their  son,  Francis  Hathaway 
Cummings,  of  the  Class  of  1895.  The  income  of  this  scholarship  is  ^Mo 
be  used  for  the  benefit  of  students  of  proved  merit  who  hold  the  degree 
of  Bachelor  of  Arts  from  Harvard  College,  who  need  assistance,  and  who 
wish  to  pursue,  either  in  the  Graduate  School,  the  Lawrence  Scientific 
School  or  the  Bussey  Institution  a  course  of  study  in  Applied  Botany  or 
in  such  other  branches  of  the  University  teaching  as  will  best  prepare 
them  for  the  profession  of  Landscape  Gardener,  or  for  the  efficient 
practice  of  Horticulture,  Arboriculture  or  Forestry.'* 

The  Jonkph  Eveleth  Scholarships  (H.  C.  and  L.  S.  S.) ;  with  an 
income  of  two  hundred  dollars  each.  Founded  from  the  residuarv 
bequest,  received  in  1890,  of  thirty-seven  thousand  eight  hundred  and 
ninety-seven  dollars  and  fourteen  cents,  made  by  Joseph  Eveleth,  of 
Boston  and  Watortown,  Sheriff  of  Suffolk  County  from  1840  to  1855 
except  in  1858;  **  for  aiding  deserving  and  indigent  young  men  in  ob- 
taining an  education  in  said  College  or  any  of  the  schools  connected 
therewith."  Eight  scholarships  have  been  established  on  this  founda- 
tion, of  which  three  are  assigned  to  the  Lawrence  Scientific  School: 
three  to  the  Medical  School;  and  two  to  Special  Students  in  Harvard 
College. 

The  Hiltox  Scholarships  (H.  C.  and  L.  S.  S.) ;  ^th  an  income  of 
two  hundred  and  twenty-five  dollars  each.  Founded  in  1897,  from  a 
bequest  of  William  Hilton.  Four  scholarships  exist  on  this  founda- 
tion ;  of  which  one  is  assigned  to  Harvard  College,  one  to  the  Lawrence 
Scientific  School,  and  two  to  the  Medical  School. 

The  IIennen  Jennings  Scholarship  (L.  S.  S.)  j  "^^^^  *>!  income  of 
four  hundred  dollars.  Founded  in  1898,  with  a  principal  of  ten  thousand 
and  seventy-two  dollars  and  forty  cents,  by  Hennen  Jexkings,  a  graduate 
of  the  Lawrence  Scientific  School  in  the  Class  of  1877.  The  full  yearly 
interest  of  this  fund  is  to  be  used  for  one  scholarship,  and  is  not  to  be 
given  "merely  as  a  charity  to  mediocre  ability,"  or  to  ** students  whose 
own  private  means  are  sufficient  for  all  their  requirements.' 
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Lawbekce  Scientipic  School  Association  Scholarship  (L.  S.  S.)  t 
one  with  an  annual  income  of  one  hundred  and  fifty  dollars,  founded  in 
1902  by  the  Lawrence  Scientific  School  Association.  Open  to  all  regular 
students  in  the  Lawrence  Scientific  School.  It  may  be  awarded,  if  the 
A<lmini strati ve  Board  of  the  School  approves,  for  tlie  assistance  of  a 
student  in  his  summer  Scientific  studies,  although  he  holds  another 
scholarship  during  the  academic  year. 

The  Normal  School  Scholarships  (L.  S.  S.)  ;  not  exceeding  four 
at  any  one  time,  with  an  income  of  one  hundred  and  fifty  dollars  each. 
Maintained  by  the  University,  under  a  vote  of  the  President  and  Fel- 
lows passed  March  8,  1880,  for  the  benefit  of  students  in  the  Lawrence 
Scientific  School  who  are  graduates  of  reputable  Normal  Schools  in  the 
United  States. 

The  L^niversity  Scholarships  (L.  S.  S.  and  6.  S.)  ;  with  an  income 
of  one  hundred  and  fifty  dollars  each.  Maintained  by  vote  of  the 
President  and  Fellows  of  Harvard  College;  eight  being  assigned  to 
the  Lawrence  Scientific  School,  and  ten  being  assigned  to  the  Graduate 
School. 

PRIZES. 

Students  in  the  Lawrence  Scientific  School  may  compete  for  the  Bow- 
doin,  Dante,  Sales,  and  Sumner  Prizes.  For  full  information  in  regard 
to  them  see  UnvvtrHty  Catalogue,  1902-03,  p.  478  et  seq. 
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LOAN-FUNDS. 

In  addition  to  the  scholarships,  which  are  enumerated  in  the  preceding 
section  the  following  funds  have  I>eL>n  established. 

CoBPOKATioN  Loan  Fund.  By  Tote  of  the  President  and  Fellows  of 
Harrard  College  a  sum,  varying  in  amount  from  year  to  year,  is  placed  in 
the  hands  of  the  Dean  of  the  School  to  be  loaned  to  meritorions  students 
who  need  such  aid  in  the  payment  of  their  school  expenses. 

The  Edward  Austin  Fund.  In  1899,  the  sum  of  four  hundred  and 
twenty-five  thousand  dollars  was  received  by  the  College  in  the  settlement 
of  the  bequest  of  five  hundred  thousand  dollars,  made  by  £dward  Austin, 
who  gave  Austin  Hall  to  the  Law  School,  the  income  thereof  to  be  paid 
to  "  needy,  meritorious  students  and  teachers  to  assist  them  in  payment  of 
their  studies."  In  1900  \V.  A.  Wadsworth  and  Herbert  Wadsworth  gave 
twenty-five  thousand  dollars  to  be  added  to  this  fund.  Two  thousand 
dollars  from  the  income  of  this  fund  is  loaned  to  students  in  the  Lawrence 
Scientific  School. 

Stuabt  Wadsworth  Wheeler  Fund.  In  1898,  Mrs.  Susan  Wheeler 
gave  to  the  College  as  a  memorial  to  her  son,  Stuart  Wadsworth  Wheeler, 
a  former  student  in  the  University  and  a  soldier  in  the  Spanish  War,  five 
thousand  dollars  *  Howards  the  fund  for  helping  poor  students."  The 
income  of  this  fund  has  been  placed  by  the  Corporation  at  the  disposition 
of  the  Dean  of  the  Lawrence  Scientific  School,  to  whom  application 
should  be  made. 

OPPORTUNITIES  FOR  EARNING  MONEY. 

Opportunities  frequently  present  themselves  by  which  students  who  need 
to  increase  their  income  may  obtain,  in  term-time  or  in  vacation,  employ- 
ment of  various  kinds,  such  as  typewriting,  stenography,  canvassing,  office 
work,  newspaper  work,  singing,  and,  after  the  first  year,  private  tutoring. 
Students  who  wish  to  be  regarded  as  applicants  for  such  employment 
should  register  their  names,  with  a  statement  of  their  qualifications  and 
of  the  kind  of  work  they  desire,  with  the  Chairman  of  the  Appoiniments 
Committee,  No.  9,  University  Hall. 


FEES   AND   EXPENSES. 


TUITION-FEES. 

For  a  Student  in  Regular  Standing. 

The  annual  tuition-fee  for  ereiy  student  in  regular  standing  in  the 
Lawrence  Scientific  School  t*  one  hundred  and  fifty  dollars. 

A  student  paying  this  fee  is  entitled  to  all  the  general  privileges  of 
membership  in  the  University.  He  has  the  right  to  take  any  courses  for 
which  he  is  qualified,  given  under  the  authority  of  the  Faculty  of  Arts  and 
Sciences ;  but  in  laboratory  courses  he  must  pay  certain  additional  fees, 
named  below.  He  has  also  the  right  of  free  admission,  provided  he  is 
properly  qualified,  to  any  of  the  instruction  and  the  examinations  given 
in  any  department  of  the  University;  except  exercises  carried  on  in 
special  laboratories.  To  obtain  admission  to  instruction  given  in  a 
department  not  under  the  charge  of  the  Faculty  of  Arts  and  Sciences 
a  Scientific  student  should  apply  to  the  Secretary  of  the  Scientific  School 
for  a  certificate  to  be  presented  to  the  Dean  of  the  department  in  which 
the  desired  instruction  is  g^ven. 

In  the  Lawrence  Scientific  School,  all  students  not  Special  Students  are 
required  to  pay  the  full  tuition  fee  of  one  hundred  and  fifty  dollars.  The 
same  fee  is  charged  to  Special  Students  doing  full  work.  Laboratory  fees 
must  be  paid  in  addition  to  the  tuition-fee  by  students  who  take  laboratory 
courses. 

The  first  third  of  the  academic  year  begins  with  the  academic  year, 
and  ends  December  31.  The  second  third  begins  January  1  and  ends 
March  31.     The  last  third  begins  April  1  and  ends  at  Commencement. 

A  student  who  enters  the  University  after  the  beginning  of  the  academic 
year  is  charged  for  instruction  from  the  beginning  of  the  third  in  which 
he  enters.  One  who  withdraws  during  the  year  is  charged  to  the  end  of 
the  third  in  which  he  leaves,  if  before  that  time  he  gives  written  notice  of 
his  withdrawal  to  the  Dean  of  the  department  in  which  he  is  registered,  or 
to  the  Recorder;  otherwise  he  is  charged  to  the  end  of  the  third  in  which 
such  written  notice  is  given. 

Deduction  from  the  full  tuition-fee  of  one  hundred  and  fifty  dollars  a 
year  is  made  for  properly  notified  absence,  as  follows :  fur  absence  for 
three  consecutive  months,  thirty  dollars ;  for  absence  during  the  whole 
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year,  not  including  t)ic  mid-year  and  final  examinations,  or  either  of  them, 
one  hundred  dollars.  X  student  who  claims  a  deduction,  on  the  ground 
of  absence,  must  present  at  the  Bursar's  olhce  a  certificate  from  the 
Keeonler  as  to  the  fact  and  duration  of  his  absence;  and  in  order  to 
obtain  such  a  certificate,  he  must  have  given  previous  notice  of  his 
intended  absence  to  the  Kecorder. 

A  fee  of  three  dollars  is  charged  for  the  second  and  each  subsequent 
examination  for  removing  a  condition. 

Fees  for  Single  Courses  for  Special  Students. 

Special  Students  may  pay  fees  for  the  courses  which  they  take,  instead 
of  paying  the  full  tuition  fee  of  a  student  in  regular  standing.  But  a 
student  paying  less  than  one  hundred  and  fifty  dollars  is  not  allowed  to  be 
the  holder  of  a  fellowship  or  scholarship,  or  to  count  the  year  as  a  full 
year  of  study  for  a  degree,  or  to  claim  admission  to  instruction  or 
examination  in  another  department  of  the  University. 

The  fees  for  single  courses  are  as  follows :  — 

For  any  Course  of  Instruction,  not  a  Laboratory  Course*  or  Course  of 
Research,  and  for  any  J^aboratory  Course  designed  "  primarily  for  Under- 
graduates ;  "  foHy-five  dollars  for  a  full  course,  twenty-five  dollars  for  a 
half-course. 

For  a  Laboratory  Course  designed  **  primarily  for  Graduates'*  or  ** for 
Undergraduates  and  Graduates,"  one  hundred  and  fifty  dollars. 

For  a  Course  of  Research,  such  amount,  not  less  than  foiiy-five  dollars^ 
as  shall  represent  the  weight  of  the  course  in  the  student's  plan  of  work. 

In  all  other  cases  the  fee  is  computed  at  the  rate  of  fifteen  dollars  for 
an  hour  a  week  of  instruction  during  the  academic  year,  up  to  one  hun- 
dred  and  fifty  dollars. 

In  no  case  shall  the  tuition-fee  for  the  year  be  less  than  thirty  dollars 
or  more  than  ane  hundred  and  fifty  dollars. 

No  deduction  for  absence  or  wiihdrawaZ  is  made  from  the  fees  for 
single  courses,  A  student  who  attends  a  Course  of  Instruction  for  only 
a  part  of  the  year  must  pay  the  whole  fee  for  such  course.  But  a  student 
who  is  liable  for  the  full  tuition-fee  of  one  hundred  and  fifty  dollars  a 
year  is  entitled  to  the  same  remission  as  a  student  in  regular  standing. 

Graduation  Fee. 

A  graduation  fee  of  twenty  dollars  is  charged  to  all  students  taking  the 
degree  of  S.B.,  who  have  incurred  fewer  than  four  years*  full  tuition  fees 
as  members  of  the  Scientific  School.  In  the  application  of  this  rule,  no 
student  will  be  considered  a  member  of  more  than  one  department  at  the 
.same  time. 
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Laboratory  Fees. 

Eveiy  Btadent  who  takes  a  Laboratory  Course  must  par,  in  additioii  to 
his  tuition-fee,  the  special  fees  pertaining  to  such  course.  For  each 
Laboratory  Course  in  Physics,  the  fee  is  ten  dollars^  which  covers  all 
charges.  For  study  in  the  Chemical  and  Mineralogical  Laboratories, 
there  is  a  general  fee,  which  varies  from/r«  dollars  to  thirty-six  dollars j 
according  to  the  nature  and  amount  of  the  work  undertaken,  and  also  an 
Individual  fee  for  the  use  of  materials  in  special  investigations  and  for 
breakage,  and  in  payment  of  fines  for  violation  of  the  laboratory  regula- 
tions. For  courses  in  Mining  and  Metallurgy  the  fees  vary  from  fifteen 
dollars  to  fotiy  dollars.  For  courses  in  Minerolog}'  and  Petrography  the 
fees  vary  from  five  dollars  to  thirty  dollars.  For  Laboratory  Courses  in 
Psychology,  Engineering  (except  Shopwork),  Botany,  Zo<ilogy,  and  Geol- 
ogj',  the  fee  is  five  dollars ^  which  covers  all  charges.  Tlie  fee  for  each 
course  in  Hygiene  is  ten  dollars.  For  instruction  and  the  use  of  the 
workshops  in  the  Rindge  Manual  Training  School,  the  fee  is  seven  and 
one  half  dollars  for  each  of  the  Shopwork  courses,  Engineering  10a,  10&, 
10c,  and  10^. 

BONDS. 

Every  Student  in  the  Lawrence  Scientilic  Scliool  must  file  with  the 
Bursar  a  l>ond  in  the  sum  olfour  hundred  dollars j  signed  by  two  bonds- 
men, one  of  whom  must  be  a  citizen  of  the  United  States,  or  by  a  surety 
company  duly  qualified  to  do  business  in  Massachusetts,  as  security  for 
the  payment  of  College  bills;  or  he  may  deposit  with  the  Bursar  four 
hundred  dollars  in  money  or  in  United  States  bonds,  for  the  same  pur- 
pose ;  or  he  may  deposit ^/i^y  dollars  as  security,  and  pay  his  tuition-fees 
in  advance  as  follows:  —  one  third  on  or  before  Ocioher  2,  one  third  on 
or  before  January  1,  and  one  thinl  on  or  ]>efore  Ajyril  1.  Money 
deposited  as  security  is  returnable  after  the  issue  of  the  second  term  bill, 
one  week  before  Commencement. 

The  foregoing  rule  applies  to  both  Regular  and  Special  Students ;  except 
that  two  hundred  dollars  is  the  amount  of  the  bond  or  deposit  required  of 
a  student  who  does  not  occupy  a  College  room,  or  board  at  Memorial  Hall 
or  at  Randall  Hall. 

\lSf^  Every  student  in  any  department  of  the  University  who  occupies  a 
College  room  or  boards  at  Memorial  Hall  or  Randall  Hall  must  file  a 
bond  for  four  hundred  dollars,  or  must  in  advance,  and  in  addition  to 
his  tuition-fees,  pay  the  full  year's  rent  of  his  room,  and  make  a  deposit 
as  security  for  the  payment  of  his  board  at  the  rate  ofjire  dollars  a  week. 

No  oflicer  or  student  of  the  I'niversity  is  accepted  as  a  bondsman. 


84 


BILLS. 

The  first  term-bill,  containing  two-thirds  of  the  umoal  charges,  is  issued 
Fclmian'  1 ;  and  must  be  paid  on  or  before  February  21. 

The  second  term-bill,  containing  the  remaining  third  of  the  annual 
charjfes,  is  issued  one  week  before  Commencement ;  and  must  be  paid  by 
a  candidate  for  a  de<rree  at  least  one  day  before  Commencement^  and  by 
other  students  on  or  before  October  10. 

When  a  student  withdraws  from  the  University,  his  whole  bill  becomes 
paya!)le  at  once. 

EXPENSES. 

The  following  table  exhibits  four  scales  of  annual  expenditure :  — 

Low.  Modentte.  Liberal.     Very  liberal. 

Tuition 9150  $150  ^150  $150 

Room  (one-lialf)    ....      30  50  100  200 

Furniture  (annual  average)     10  15  25  50 

Board  (39  weeks)  .    ...    117  160  160  390 

Fuel  and  light 11  15  SO  45 

Sundries 40  60  100  200 

Total ^358  ^450  $565         $1035 

Tlie  above  estimates  do  not  include  laboratory  charges,  books  and 
stationery,  clotliing,  washing,  membership  of  societies,  subscriptions,  ser- 
vice, and  the  expenses  of  the  long  vacation ;  some  of  which  are  luxuries, 
and  all  of  which  vary  with  the  means  and  habits  of  tlie  individual  student. 
The  exceptionally  strong  and  capable  student  can,  without  injury  to  him- 
self, reduce  his  necessary  expenses  below  the  lowest  estimate  presented 
in  the  above  table,  which  may  be  regarded  as  a  fair  one  for  a  student  of 
ordinary  constitution  and  power  of  self-command.  Information  reg^arding 
rooms  in  College  buildings  may  be  obtained  after  April  6,  upon  applica- 
tion to  the  Bursar.  During  the  course  of  the  summer  a  list  of  available 
rooms  outside  the  College  buildings  may  be  obtained  from  the  Secretary 
of  the  Faculty  or  at  the  Publication  Office. 

A  committee  of  officers  and  students  have  charge  of  some  hundred  sets 
of  chamber  and  study  furniture  which  are  rented  at  low  rates. 

Members  of  any  department  of  the  University  can  board  at  cost  by 
joining  the  Association  which  uses  the  great  dining-room  of  Memorial 
Hall,  but  the  total  membership  is  necessarily  limited  to  about  1100.  The 
cost  of  board  to  the  members  of  this  Association  is  expected  not  to  exceed 
$4.25  a  week.  Api)Iication8  for  seats  for  the  year  1903-04  should  be 
made  before  September  15,  1903,  to  tiie  Auditor  of  the  Dining  Association, 
Memorial  Hall.     The  Hall  opens  on  the  last  ^yednesday  in  September. 


85 

Upwards  of  eleven  hundred  members  of  the  various  departments  of  the 
University  are  admitted  annually  to  the  Randall  Hall  Association,  a 
cooperative  organization  having  quarters  adjoining  the  CoUi'ge  Yard, 
Simple  articles  of  food  are  furnished  to  order  at  cost,  so  that  it  is  possible 
to  board  at  Randall  Hall  for  from  ^2.50  to  $3.00  a  week  or  less.  The 
annual  fees  of  the  Association  are  low.  Application  should  be  made  early 
to  the  Secretary  of  the  Randall  Hall  Association. 

The  Harvard  Cooperative  Society  is  another  organization  for  reducing 
expenses.  At  the  store  of  the  Society,  clothing,  books,  stationery,  wood, 
coal,  etc.,  can  be  purchased  at  reduced  prices. 

ASSIGNMENT  OF  COLLEGE  ROOMS  FOR   Z903-04. 

Students  living  in  buildings  inside  the  College  Yard,  who  intend 
to  be  Undergraduates  in  the  College  or  in  the  Scientific  School  during 
the  academic  year  1003-04;  and  all  students  living  in  College  build- 
ings outside  the  Yard,  who  intend  to  be  students  in  any  department 
of  the  University  during  the  academic  year  1903-04,  may  engage  for  that 
year  the  rooms  which  they  now  occupy  by  signing  new  room-agreements 
and  leaving  them  at  the  Bursar's  office  between  March  21  and  March  81 
inclusive.  Holders  of  aca«lemic  degrees  will  not  be  considered  as  Under- 
graduates in  the  assignment  of  rooms  in  the  Yard. 

A  list  of  all  the  College  rooms  not  engaged  for  1903-04,  except  rooms 
in  Wa<lsworth  House,  and  a  few  rooms  in  Uolyoke  House,  with  blank 
forms  of  application,  will  be  ready  for  delivery  at  the  Bursar's  office 
April  6.  Applications  for  these  rooms  may  be  made  on  or  before  May  2 
by  those  who  intend  to  be  students  in  the  University  during  the  year 
1903-04.  Applications  which  are  not  made  on  the  printed  blanks,  and 
applications  from  those  who  have  already  engaged  College  rooms  for 
1903--04,  will  not  be  considered.  The  assignment  of  rooms  will  be  made 
by  lot  May  4,  and  the  result  of  the  allotment  will  be  announced  May  5. 

Lists  of  the  rooms  to  be  let  May  4,  descriptive  lists  of  rooms,  blank  appli- 
cations and  bonds  will  be  sent  after  April  6  to  those  intending  to  enter  the 
University  in  the  summer  of  1903  who  send  their  names  and  addresses  to 
the  Bursar  for  that  purpose.  The  application  will  contain  a  certificate  to  be 
signed  by  the  instructor  of  the  applicant  stating  that  the  applicant  intends 
to  enter  the  University  in  the  summer  of  1903,  and  specifying  the  depart- 
ment he  intends  to  enter,  and  the  examinations  (June  or  September)  at  which 
he  will  apply  for  admission.  The  bond  for  $400  must  be  executed  by  two 
sufficient  bondsmen  or  by  a  surety  company  duly  qualified  to  do  business 
in  Massachusetts,  and  will  hold  them  for  the  full  year's  rent  of  any  one  of 
the  rooms  applied  for  which  m-^y  be  assi«?ned  to  the  applicant  between  the 
date  of  the  execution  of  the  bond  and  the  fifth  day  of  October,  1903,  unless 
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the  applicant  is  rejected  at  the  Jane  examinationa  without  permission  to 
take  the  examinations  in  September ;  and  in  that  case  the  bondsmen  will 
be  held  for  one  quarter  of  the  full  year's  rent.  But  the  bondsmen  will  not 
be  held  for  any  payment  of  rent  if  the  Bursar  lets  the  room  to  some  other 
member  of  the  University  in  accordance  with  the  established  rules. 

In  the  assignment  of  rooms  inside  tlie  Yard,  preference  will  be  giren 
to  applicants  wlio  will  be  Undergraduates  in  the  College  or  in  the  Scien- 
tific School  during  the  academic  year  1903-04 ;  and  in  the  assignment  of 
rooms  in  Stou^hton  Hall,  Ilolworthy  Hall,  and  Weld  Hall,  preference 
will  be  given  to  applicants  who,  during  that  year,  will  be  members  of 
the  Senior  class  in  the  College,  or  of  equivalent  rank  in  the  Scientific 
School.  In  the  assignment  of  a  room  with  two  bedrooms,  preference* 
will  be  given  to  an  application  signed  by  two  students  who  will  occupy 
the  room  together.  If  two  students,  neither  of  whom  baa  a  room  stand- 
ing in  his  name  for  1903-04,  intend  to  occupy  a  room  together  and 
both  sign  one  application,  this  application  will  be  given  two  chances  in 
the  allotment  and  any  room  drawn  wUl  be  assigned  to  the  two  applicants. 
But  if  in  any  case  one  of  two  applicants  to  whom  a  room  has  been  assi^ed 
is  not  admitted  to  College  at  the  examination  specified  by  the  instructor 
on  the  room-application,  or  if  either  of  the  applicant*  does  not  register 
and  join  his  class  before  October  1,  or  does  not  occupy  the  room  through 
the  year,  the  Bursar  may  cancel  the  assignment  and  assign  the  room  by 
lot  to  other  applicants. 

Every  student  to  whom  a  room  is  assigned,  except  any  applicant  for  ad- 
mission who  is  rejected  at  the  June  examinations  without  permission  to 
take  the  examinations  in  September,  will  be  held  responsible  for  the  full 
year's  rent  thereof,  and  all  charges  for  gas  and  damages,  unless,  before 
October  1,  1003,  the  room  is  let  at  his  request  to  some  other  student  in 
accordance  with  the  established  rules ;  or  unless,  being  a  member  of  the 
class  of  1904,  of  1905,  or  of  1906,  in  the  College,  he  permanently  severs 
his  connection  with  the  University,  obtains  a  leave  of  absence  for  the 
whole  year  1903-04,  or  is  suspended  for  the  whole  of  that  year,  and  gives 
written  notice  to  the  Bursar  before  September  1,  1903,  that  he  desires  to 
cancel  his  room-agreement.  When  one  of  two  room-mates  cancels  his 
room-agreement  under  the  preceding  provision,  the  other  room-mate  may, 
except  as  otherwise  provided  in  the  case  of  rooms  assigned  by  preference 
to  two  applicants,  secure  the  room  by  at  once  signing  a  new  room-agree- 
ment and  leaving  it  at  the  Bursar's  office;  but  unless  he  does  so,  the 
Bursar  will  be  at  liberty  to  assign  the  room  to  other  tenants. 

Students  who  have  no  College  rooms  for  1903-04  and  wish  to  obtain 
rooms  which  may  be  unengaged  May  9,  or  which  may  become  vacant  at 
any  time  after  that  date,  may  after  May  4  file  applications  at  the  Bursar's 

*  In  Ilolyoke  House,  rooms  6, 16,  27,  and  38  only,  will  be  subject  to  this  preference* 
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office,  Bpecifying  the  conditions  as  to  buildings,  floors,  exposure,  rent,  etc., 
which  they  desire  to  have  met,  and  containing  agreements  to  take  any 
rooms  which  may  be  assigned  to  them  which  fulfil  the  specified  conditions. 
These  applications  will  remain  in  force  until  such  dates  as  the  applicants 
may  specify  therein,  and  rooms  will  be  assigned  upon  them  by  lot.  Notice 
of  rooms  to  be  assigned  may  be  put  upon  the  bulletin  board  if  the  Bursar 
considers  it  adrisable. 

The  Bursar  may  cancel  the  assignment  of  a  room  to  one  whose  con- 
nection with  the  Uniyersity  as  a  student  is  terminated ;  or  to  one  intending 
to  enter  College  as  an  undergraduate  who  does  not  pass  the  admission  ex- 
amination or,  haying  passed  the  examination,  does  not  join  his  class  before 
October  1,  1903 ;  or  to  any  other  person  who  docs  not  register  as  a  student 
in  some  department  of  the  Uniyersity  before  October  1,  1903. 

The  right  to  occapy  a  College  room  is  given  only  to  the  student  to  whom 
the  room  is  assigned  and  to  his  room-mate.  Neither  transfers  nor  ex- 
changes of  rooms  are  allowed.  Not  more  than  two  students  are  allowed 
to  occupy  any  College  room ;  and  not  more  than  one  to  occupy  any  room 
in  Diyinity  Hall  except  those  having  bedrooms,  nor  any  room  on  the  North 
side  of  Grays  Hall,  nor  Nos.  18,  30,  and  42  in  Conant  Hall.  Only  the  con- 
stant use  of  a  room  by  night  as  well  as  by  day  will  be  regarded  as  occupa- 
tion thereof.  All  persons  who  occupy  College  rooms  are  subject  to  the 
regulations  of  the  Parietal  Board.  Persons  not  connected  with  the 
Uniyersity  are  not  allowed  to  occupy  College  rooms.  Tenants  who  desire 
to  employ  any  one  to  make  fires,  black  boots,  etc.,  must  arrange  therefor 
with  the  porters  of  the  buildings  in  which  they  live. 

PRICES  OF  COLLEGE  ROOMS  FOR  1903-04. 

In  each  case  the  price  U  for  the  whole  room  from  the  bcginninf^  of  the  Academic  Tear 
until  the  next  Commencement,  and  includes  the  daily  care  of  the  room. 

830.     College  House,  No.  35. 
$40.     Divinity,  No.  10. 
$45.     Divinity,  No.  5. 

$oO.     College  House,  Nos.  67  and  68 ;  Divinity,  Nos.  2,  3,  6*,  14. 
#55.     College  House,  No.  66;  Divinity,  Nos.  1,  4*,  9*,  12*,  13. 
$60.     College  House,  Nos.  22,  44;  Divinity,  Nos.  11*.  20. 
^g*    r  Grays,  Nos.  33,  35 ;  College  House,  Nos.  4G,  48,  50,  62,  54,  60, 
t     62,  64;  Divinity,  Nos.  18,  28. 

{College  House,  Nos.  3,  4,  6,  7.  8,  9,  10,  15,  16,  18,  19,  20,  25, 
26,  27,  28,  30,  31,  32,  37,  38,  39,  40,  41,  42 ;  Divinity,  Nos.  7*, 
8*,  24*,  34*,  35,  36,  38*. 

*  Rooms  thas  C*)  desif^nated  are  fbmi»hed  with  bedstead,  Rprinpr,  mattress,  pillow, 
washstand,  chiffonnier,  dcnk,  chairs,  bookshelves,  and  ru^.  The  other  rooms  are 
nnftimiflhed. 
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$76. 

$80. 

§85. 

$90. 
$95. 


$100.^ 

$105. 
$110. 
$115. 
$120. 

$125. 


$130. 

$135. 
$140. 
$145. 


$150. 


$160. 

$165. 

$170. 

$175. 

$185. 


rHollisandStoughton,  Nos.  1,  2,  3,  4,  18,  19,  20;  Stoughton,  No, 
I  17;  College  House,  Nos.  47,  49,  51,  53,  59,  61,  63,  69,  70; 
L     Divinity,  Nos.  20',  32*,  40*,  41,  42*. 

(Grays,  No.  34;  College  House,  Nos.  11,  33,  45,  55,  66,  67,  68; 
\      Divinity,  Nos.  15,  17,  19,  21*,  22*,  23,  25,  29,  31,  33,  37,  39. 
r  Grays,  Nos.  13,  15,  49, 51 ;  College  House,  Nos.  1, 2, 21, 23, 24, 43 ; 
\     Divinity,  Nos.  16*,  27*,  30*. 
Weld,  Nos.  25,  26,  62,  63;  Grays,  Nos.  3,  17,  19,  87. 
Hollis  and  Stoughton,  Nos.  13,  14,  16. 

Hollis  and  Stoughton,  Nos.  6,  6,  8,  9,  10,  11,  12,  22,  23,  24,  26,  27, 
28;  Hollis,  No.  21;  Stoughton,  No.  25 ;  Holyoke,  Nos.  89,  46 ; 
Foxcroft,  Nos.  3,  6;  Walter  Hastings,  No.  61;  Wadsworth, 
Nos.  9  and  10,  11  and  12. 
Hollis  and  Stougliton,  Nos.  29,  32;  Grays,  No.  36. 
Grays,  Nos.  14,  29,  81. 

Grays,  Nos.  1,  11,  18,  26,  27,  39,  45;  College  House,  No.  29. 
Weill,  Nos.  24,  27,  51,  54;  Grays,  No.  21. 

Hollis,  No.  17;  Wt'ld,  Nos.  9,  36;  Matthews,  Nos.  27,  28,  57, 
68;  Holyoke,  Nos.  6,  17,  28,  46;  Foxcroft,  Nos.  1,  2,  6,  9, 
12,  15,  16;  Gannett,  No.  7;   Walter  Hastings,  Nos.  13,  22,  23, 
32,  46,  59;  Perkins,  Nos.  3,  4,  6,  7,  8,  9,  10,  11,  12,  49,  50,  61, 
62,  54,  55,  56,  57,  58 ;   Conant,  Nos.  18,  30,  42. 
f  Hollis  and  Stoughton,  Nos.  30,  31 ;  Thayer,  Nos.  17,  18,  19,  20, 
\     41,42,65,66. 
Thayer,  Nos.  23,  24,  47,  48;  Grays,  Nos.  16,  30.  50,  62. 
Grays,  Nos.  2,  9,  26,  40,  47. 
Gravs,  No.  22. 

Hollis,  Nos.  15,  25;    Stoughton,  No.  15;    Holyoke,  Nos.  2,  3, 
34,  40,  44 ;  Foxcroft,  Nos.  4,  7,  13,  14 ;  Gannett,  No.  9 ;  Walter 
Hastings,  Nos.  45,  60 ;  Perkins,  Nos.  1, 2,  15,  16,  18,  19,  20,  21, 
22,  23,  24,  27,  28,  29,  30,  31,  32,  33,  34,  85,  36,  39,  40,  41, 42,  43, 
44,  45,  46,  47,  48,  59,  60,  61,  62,  63,  64,  65,  66,  67,  68, 69,  70,  71, 
73,  74,  75,  76,  77,  78,  79,  80,  81,  82,  83,  84,  85,  86,  87,  88. 
r  Thayer,  Nos.  13,  14,  15,  16,  35,  36,  43,  44,  59,  60,  67,  68 ;  Grays, 
I      No.  32 ;  Matthews,  Nos.  25,  26,  29,  30,  55,  56,  59,  60. 
r  Thayer,  Nos.  1,  2,  3,  4,  63,  64 ;  Grays,  Nos.  4,  10,  12,  20,  28,  38, 
I     46,  48 ;  Matthews,  No.  6. 

Thayer,  Nos.  25,  20,  49,  50;  Grays,  Nos.  6,  8,  42,  44. 
r  Thayer,  Nos.  45,  46 ;  Holyoke,  Nos.  11,  12,  22,  23,  29, 35,  37,  41, 
\     42,  43,  47 ;  Foxcroft,  No.  8  ;  Perkins,  Nos.  13, 14,  26,  26,  37,  38. 
Weld,  Nos.  3,  5,  13,  14,  19,  20,  30,  32,  40,  41,  46,  47. 


*  S<^e  foot-note  on  piTcc<linp  page. 
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$190. 


/Thayer,  Nos.  5,  6,  8,  9,  10,  11,  12,  37,  38,  39,  40,  57,  58,  61,  68; 
I      Well,  Nos.  8,  34;  Matthews,  Nos.  9,  15,  31),  45. 
Thayer,  Nos.  21,  22,  31,  51,  52,  5fi;  Holyoke.  Nos.  13,  18,  24.  26, 


8200.' 


30,  31,  32,  36,  38,  48;  Gannett,  Nos.  3  and  4,  6;  Conant,  Nos. 


8215. 
8220. 


8225.  • 

8240. 
8245. 

8250. 

8265. 
8270. 

8275. 

8290. 
8300. 

8325. 
8350. 


3,  4,  5,  7,  8,  9.  10,  11,  12,  30,  40,  41,  43,  44,  45,  46,  47,  48; 
Wadsworth,  Nos.  1  and  2,  13,  14. 

Matthews,  Nos.  22,  52. 

Thayer,  Nos.  33,  34;  Weld,  No.  1 ;  Matthews,  Nos.  3,  4,  33,  34. 

Thayer,  Nos.  27,  28,  82,  55;  Matthews,  Nos.  10,  16,46;  Hol- 
yoke, Nos.  1,  4,  8,  9,  10,  14,  15,  19,  20,  21,  25,  60;  Gannett, 
Nos.  1,  2;  Walter  Hastings,  Nos.  20,  30,  42;  Conant,  Nos.  1, 
2,  15,  16,  19,  20,  21,  22,  23,  24,  27,  28,  29,  31,  32,  33,  84,  86, 
36 ;  Wadsworth,  No.  6  and  6. 

Weld,  Nos.  18,  21,  22,  23,  45,  48,  49,  50. 

Weld,  Nos.  4,  12,  15,  39,  42 ;  Matthews,  Nos,  19,  20,  21,  49,  50, 51. 

fWeld,  Nos.  6,  31.  33;  Matthews,  No.  5;   Holyoke,  Nos.  27,  49; 

Gannett,  Nos.  5,  8;   Walter  Hastings,  Nos.  14,  16,  18,  24,  26, 

28,  33,  36,  39,  47,  50,  53,  56;   Conant,  Nos.  13,  14,  25,  26,  37, 

38 ;  Wadsworth,  Nos.  3  and  4,  7  and  8,  15. 

Matthews,  Nos.  23,  24. 

Weld,  Nos.  16,  17,  43,  44. 
f  Holworthy,  Nos.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  12,  13,  14,  15,  16,  17, 
18,  19,  21,  22,  23,  24;   Weld,  Nos.  2,  10,   11,  28,  29,  37,  38; 
Matthews,  Nos.  1,  2,  8,   13,   14,  31,  32,  35,  36,  37,  38,  43,  44; 
Holyoke,  Nos.  5,  16. 

Matthews,  Nos.  53,  54. 

Walter  Hastings,  Nos.  12,  21,  35,  38,  41,  44. 
(Matthews,  Nos.  11,  12,  17,  18,  41,  42,  47,  48;  Walter  Hastings, 
\      Nos.  3.  6,  9,  11,  15,  17,  19,  25,  27,  29,  31,  34,  37.  40,  43,  57,  68. 

Walter  Hastings,  Nos.  1,  2,  4,  5,  7,  8,  10,  48,  49,  51,  54,  55. 


Divinity  Hall  is  reserved  primarily  for  students  of  the  Divinity  School, 
and  rooms  in  this  building  will  not  be  assigned  to  other  students  until  the 
Thursday  on  which  the  academic  year  begins.  Applications  by  students 
not  of  the  Divinity  School  for  rooms  that  shall  remain  unlet  on  that  date, 
may  be  filed  with  the  Bursar  during  the  summer,  but  such  applications 
must  be  accompanied  in  all  cases  by  a  written  statement  from  the  Dean 
of  the  Divinity  School  that  the  applicant  is  approved  by  him.  Applicants 
who  are  not  known  to  the  Dean  should  present  to  him  letters  of  introduc- 
tion from  some  officer  of  the  University,  or  other  person  qualified  to  give 
them. 


REGULATIONS. 


PETITIONS. 


1.  Every  reqaest  from  a  student  to  the  Administrative  Board  should  be 
made  in  writing,  and  should  be  addressed  to  the  Dean  of  the  Schoo*. 

REGISTRATION  AND  RSSIOSNCB. 

2.  Every  student  is  required  to  present  himself  for  registration  not 
later  than  Thursday,  the  first  day  of  the  academic  year,  between  9  a.m. 
and  1  P.M.,  at  a  place  announced  on  the  bulletin  boards  of  the  School. 
He  is  further  required  to  register  not  later  than  12  m.  on  the  first 
week-day  after  the  Christmas  recess  and  the  first  week-day  after  the  April 
recess. 

Special  Scientific  Students  who  are  already  members  of  the  School, 
and  candidates  whose  applications  have  been  approved  by  the  Board, 
will  present  themselves  for  registration  on  the  same  days  and  at  the 
same  place  as  students  in  regular  standing. 

3.  Continuous  residence  at  the  University  during  term-time  is  required. 
No  interruption  of  residence  is  permissible,  except  for  satisfactory  reasons 
stated  to  the  Secretary  (orally,  if  possible)  before  the  student  leaves 
Cambridge.  The  student  who  has  been  absent  must  immediately  on  his 
return  report  in  person  to  the  Secretary. 

SCHOOL  EXERCISES. 

4.  A  student  prevented  by  illness  or  other  cause  from  attending  School 
exercises  for  a  day  or  more  must  send  notice  to  the  Secretary  without 
delay.  Immediately  on  his  return  to  duty,  he  must  make,  at  the  Secre- 
tary's office,  a  specific  statement  of  fhe  cause  of  his  absence ;  and,  if  his 
explanation  is  satisfactory,  liis  absence  will  be  excused. 

5.  A  student  who  fails  to  give  an  instructor  a  theme,  forensic,  or  other 
written  exercises  at  the  appointed  time  will  get  no  credit  for  it,  unless  he 
satisfies  the  Secretary  that  the  delay  was  caused  by  serious  illness  or 
other  unavoidable  hindrance. 

6.  A  student  who  has  neglected  the  work  of  any  course  may,  with  the 
approval  of  the  Dean,  be  excluded  from  the  course  by  the  instructor. 


91 


ENROLMENT. 

7.  Erery  student  is  required  to  hand  to  the  officer  witli  whom  he 
registers  at  the  beginning  of  the  academic  year  a  list  of  his  studies /or  the 
whole  year.  This  list  must  be  written  on  a  card  provided  for  the  purpose, 
und  must  be  signed  by  his  Adriser. 

At  the  same  time  and  on  the  same  card,  every  student  is  required  to 
enroll  himself  in  each  of  his  studies  which  begin  in  the  first  half-year, 
whether  prescribed  or  elective. 

8.  No  student  may,  except  by  consent  of  the  Administrative  Board, 
enroll  in  more  than  six  courses  in  one  year,  nor,  in  any  term,  in  courses 
aggregating  more  than  the  rate  of  six  courses  for  the  year. 

9.  It  is  of  the  utmost  importance  that  the  student  should  have  fully 
considered  and  decided  upon  his  plan  of  study  before  the  first  day  of  tlie 
year,  as  changes,  either  additions  to,  or  subtractions  from  the  lists  then 
handed  in,  are  not  allowed  except  for  causes  which  could  not  have  been 
foreseen.  Changes  may  be  made  only  with  the  approval  of  the  Adviser 
and  permission  of  the  Dean,  to  whom  application  must  be  made  in  writing. 
(on  a  blank  form  to  be  obtained  at  the  office)  with  a  full  statement  of 
Teasons. 

10.  A  student  who  has  obtained  leave  to  change  his  studies  must  enroll 
with  the  Secretary  immediately  upon  receiving  notice  that  the  change  has 
been  permitted. 

The  exercises  are  held  at  the  hours  set  down  in  the  Announcement  and 
at  places  to  be  announced  on  the  bulletin  boards. 

11.  A  student  who  transfers  from  one  programme  to  another  must  first 
obtain  the  consent  of  the  adviser  in  the  programme  to  which  he  transfers ; 
and  must  make  good  all  the  studies  of  the  new  programme  before  being 

.recommended  for  the  degree  therein. 

EXTRA  STUDIES. 

12.  A  student  who  wishes,  without  assuming  all  the  responsibilities  of 
a  regular  study,  to  attend  the  instruction  of  any  course,  may  do  so  on 
obtaining  leave  of  the  instructor;  but  no  record  will  be  kept  of  his 
attendance  and  he  will  receive  no  credit  in  the  course. 

ANTICIPATORY  EXAMINATIONS. 

13.  Students  who  have  anticipated  studies  in  the  Four  Years'  Pro- 
gramme in  which  they  are  registered,  shall  take  such  other  studies  as  the 
Administrative  Board  may  designate. 
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CONDITIONS  AND  DEFICIENCIES. 

14.  A  candidate  may  be  admitted  with  conditions  in  some  of  the  admis- 
sion subjects ;  but  no  candidate  so  admitted  will  he  advancetl  to  Third- 
Year  standing  in  the  School  until  he  has  made  good  such  conditions  to 
the  satisfaction  of  the  Administrative  Board. 

15.  The  exact  number  of  conditions  with  which  a  candidate  maj  be 
admitted  cannot  be  named  in  advance;  each  case  is  considered  on  its 
merits. 

16.  No  student  in  the  Engineering  programmes  will  be  advanced  to 
Second- Year  standing  until  all  his  admission  conditions  in  Mathematics 
are  made  good  to  the  satisfaction  of  the  Administrative  Board. 


PROMOTION. 

17.  In  order  to  be  promoted  to  a  higher  class  at  the  end  of  a  school 
year,  a  student  must  have  attained  in  that  year  grade  C  or  higher  in  at 
least  one  half  of  his  required  work,  and  must  not  have  an  aggregate 
deficiency  of  more  than  two  courses. 

18.  A  student  who  has  failed  in  any  course  of  prescribed  study  must 
make  up  the  deficiency  by  taking  the  same  course  in  some  following 
year,  and  he  is  barred  from  dependent  courses  until  such  deficiency 
is  made  good. 

19.  A  student  who  has  failed  of  promotion  under  the  operation  of  rule 
17  will  be  placed  on  probation  unless  the  Dean  is  satisfied  that  the 
failure  to  be  promoted  is  not  due  to  neglect. 

20.  To  obtain  credit  in  a  course  of  study,  or  to  count  the  course 
towards  fulfilment  of  the  requirements  for  a  degree,  the  student  must 
have  attended  both  the  mid-year  and  the  final  examinations.  This  rule 
applies  to  all  students,  including  suspended  students  and  students  on 
leave  of  absence. 

SPECIAL   STUDENTS. 

21.  At  the  beginning  of  each  year  special  students  must  submit  their 
choice  of  studies  for  approval.  They  will  be  required  to  take  each  year 
four  full  courses  selected  from  among  tlie  following :  Courses  in  Mathe- 
matics, Engineering,  Physics,  Chemistry,  Geology,  Botany,  or  Zoology, 
and  any  courses  in  other  departments  which  are  prescribed  in  the  several 
programmes  of  study  for  the  degree  of  S.B. 

22.  At  least  one  half  of  the  work  of  each  special  student  must  be  taken 
from  the  regular  programme  in  which  he  registers. 
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98.  Candidates  who  cannot  otherwise  show  that  they  are  competent  to 
pforsae  subjects  which  are  protected  by  entrance  examinations,  must  pass 
satisfactory  tests  before  entering  these  courses. 

24.  Exceptional  cases  may  be  submitted  to  the  Administrative  Board 
bj  petition. 

EXAMINATIONS. 

25.  A  student  who  has  been  absent  from  a  mid-year  examination,  and 
has  satisfied  the  Secretary  that  his  absence  was  caused  by  serious  illness 
or  other  unaroidable  hindrance,  is  entitled  to  a  second  and  last  opportunity 
of  passing  the  examination  at  some  time  during  the  period  of  the  final 
examinaUons,  provided  he  make  written  request  for  such  examination 
before  May  1. 

26.  A  student  who,  having  passed  the  mid-year  examination  in  any 
course  of  study,  has  been  absent  from  the  final  examination,  and  has 
satisfied  the  Secretary  that  his  absence  was  caused  by  serious  illness  or 
other  unavoidable  hindrance,  is  entitled  to  a  second  and  last  opportunity 
of  passing  the  examination  at  some  time  during  the  first  fortnight  of  the 
ensuing  academic  year,  provided  he  make  written  request  for  such  exami- 
nation before  September  10. 

27.  No  student  is  permitted  to  take  any  books  or  papers  into  an 
examination  room  except  by  express  direction  of  the  instructor.  No 
communication  is  permitted  between  students  in  an  examination  room  on 
any  subject  whatever. 

28.  If  a  student  is  tardy  at  an  examination,  he  may  not  be  admitted  to 
it,  and  may  be  reported  as  absent. 


GOOD  0RO£R. 

29.  No  student  shall  lodge  or  board  in  any  house  disapproved  by  the 
Regent,  or  change  his  lodging  without  giving  immediate  notice  to  the 
Secretary. 

30.  No  student  shall  refuse  to  give  his  name  to  an  officer  of  the 
University.  Every  society  of  students  shall  give  the  Regent,  at  his 
request,  a  complete  list  of  its  officers  and  members. 

31.  No  dramatic  or  musical  society  shall  take  part  in  an  entertainment 
for  money,  or  out  of  the  limits  of  Old  Cambridcro  without  permission  of 
the  Faculty  Committee  on  Dramatic  and  Musical  Entertainments. 
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DISCIPLimC. 

82.  Neglect  of  School  work  and  offencef  againct  law  and  order  will  be 
dealt  witli  as  the  Faculty  or  the  AdministratiTe  Board  shall  determine. 
Discipline  may  be  enforced  by  Admonition,  Probation,  Suspension,  Dis- 
missul,  or  Expulsion. 

Admonition  includes  a  warning  notice  to  parent  or  guardian. 

Probation  indicates  serious  danger  of  separation  from  the  University. 
A  student  on  probation  is  not  allowed  to  compete  for  scholarships,  prizes, 
or  honors,  or  to  take  part  —  whether  with  students  or  with  other  persons 
—  in  any  public  theatrical  or  musical  performance  or  in  any  public  athletic 
contest ;  he  cannot  be  restored  to  full  standing  without  a  special  vote  of 
the  Administrative  Board,  and  he  cannot  be  recommended  for  a  degree; 
he  may  be  required  to  put  himself  under  the  direction  of  a  private  tutor 
approved  by  the  Dean,  or  to  report  daily  to  an  officer  of  the  University, 
or  to  do  both;  and  at  any  time,  by  vote  of  the  Administrative  Board,  his 
probation  may  be  closed  and  his  connection  with  the  University  ended. 

Suspension  is  temporary  separation  from  the  University,  and  may  in- 
volve residence  in  a  specified  place  and  performance  of  specified  tasks. 
A  suspended  student  is  not  allowed  to  reside  in  Cambridge  without  the 
permission  of  tlie  Administrative  Board,  or  to  visit  Cambridge  without 
the  permission  of  the  Dean,  excepting  at  the  period  of  the  mid-year  and 
final  examinations.  A  suspended  student  is  not  allowed  to  take  part  in 
the  public  performances  or  games  of  any  University  association. 

Dismissal  closes  a  student's  connection  with  the  University,  without 
necessarily  precluding  his  return. 

Expulsion  is  final  separation  from  the  University. 


FOUR-YEAR  PROGRAMMES   OF   COURSES.* 

The  courses  incladed  in  the  following  twelve  programmes  are  selected 
mainly  from  the  Courses  of  Instruction  provided  by  the  Faculty  of  Arts 
and  Sciences  and  are  described  in  the  University  Catalogue  under  the 
headings  which  are  here  given  in  the  parentheses. 

The  numbers  and  letters  prefixed  to  the  several  courses  are  intended  to 
be  permanent,  and  no  attempt  is  made  to  arrange  them  in  regular  or 
complete  series. 

The  Roman  numeral  in  parenthesis  appended  to  each  course  indicates 
the  examination  group  to  which  the  course  belongs. 

PROGRAMMES   IN  ENGINEERING. 

General  Statement. 

The  instruction  in  Civil,  Mechanical,  and  Electrical  Engineering  pro- 
yided  by  Harvard  University  is  given  under  the  immediate  direction  of  a 
division  of  the  Faculty  of  Arts  and  Sciences,  known  as  the  Division  of 
Engineering. 

The  degrees  in  Engineering  offered  by  the  University  are  those  of  S.B. 
and  S.M.,  the  minimum  courses  of  study  for  which  cover  four  undergrad- 
uate years  and  one  graduate  year,  respectively. 

The  majority  of  the  courses  in  Engineering  may  be  counted  towards 
the  degree  of  A.B.  as  well  as  for  that  of  S.B.,  and  any  of  them  may  be 
taken  as  extra  courses  by  candidates  for  the  degree  of  A.B.  Students  in 
the  Academic  Department  may  accordingly  elect  courses  in  Engineering 
on  much  the  same  terms  as  in  other  subjects,  and  they  may  thus  obtain  a 
degree  in  Engineering,  in  addition  to  that  of  A.B. ,  in  five  or  six  years 
after  entering  College. 

Buildings  and  Equipment. 
Pierce  Hall. 

The  new  building  now  occupied  by  Engineering  at  Harvard  is  the 
successor  of  two  small  buildings.  When  the  department  was  first  estab- 
lished, and  for  thirty  years  after,  no  special  quarters  were  necessary,  as 
the  several  subjects  were  taught  by  means  of  lectures  and  recitations. 

•  Detailed  descriptions  of  the  courses  iucorporated  in  these  prognitnuies  will  be  found 
on  pp.  139  and  after. 


9G 

Snireying  was  given  in  the  grounds  of  the  University  and  in  the  neigh- 
boring fields,  where  practical  exercises  were  possible ;  and  the  drawing 
connected  with  descriptive  geometry  and  topography  required  only  well- 
lighted  rooms.  The  whole  conception  of  Engineering  was  limited  to  what 
is  now  known  as  Civil  Engineering,  in  its  narrowest  sense.  Laboratories 
were  not  equipped,  as  the  school  was  founded  before  the  modern  develop- 
ment of  technical  training  had  been  thought  of. 

In  1893,  with  the  complete  making  over  of  the  department  into  a  division 
containing  Civil,  Mechanical,  and  Electrical  Engineering  as  subdivisions, 
new  quarters  became  imperative.     A  small  extension  had  already  been 
added  to  Lawrence  Hall  for  a  workshop  and  electrical  laboratory.    There 
some  practical  work  in  electricity  was  done  in  1892;  and  although  the 
rooms  did  not  suffice  for  the  increasing  number  of  students  in  the  Scien- 
tific School,  they  were  made  to  serve.    Later,  addii;ional  rooms  were  fitted 
up  in  the  basement  of  Lawrence  Hall,  and  in  them  were  placed  measuring 
instruments,  storage  batteries,  photometers,  and  some  additional  motors 
and  generators.     An  octagonal  building  formerly  used  as  a  gymnasium 
was  converted  into  a  laboratory  for  Mechanical  and  Civil  Engineering 
during  the  summer  of  1894.     The  interior  of  the  shell  was  torn  out  and 
two  floors  were  put  in,  thus  giving  the  building  three  floors.     The  top 
floor  was  used  as  a  draughting  room.     The  middle  floor  was  made  into 
offices,  a  lecture  room,  and  a  draughting  room,  and  the  lower  floor  was  a 
laboratory.     In  the  last  named,  the  machines  usually  found  in  laborato- 
ries were  placed.     There  were  testing  machines  for  metals  and  building 
materials,  steam  engines  for  running  small  tests,  pumps  and  tanks  for 
experimenting  with  water,  air  and  oil. 

When  it  became  evident  in  1899  that  the  rooms  available  for  Engineer- 
ing were  over-crowded,  the  President  and  Fellows  of  Harvard  College 
appropriated  one  hundred  and  seventy-flve  thousand  dollars  for  a  new 
building,  to  be  used  principally  by  the  Engineering  courses.  It  was  to 
be  called  Pierce  Hall,  after  Henry  L.  Pierce,  from  whose  great  bequest 
the  money  was  taken.  Ground  was  broken  in  the  summer  of  1900,  and 
the  building  was  completed  in  time  for  use  during  the  college  year, 
1901-02.  The  classes  were  moved  in  between  the  middle  and  end  of 
October,  and  the  year  has  been  spent  in  transferring  and  arranging 
machinery.  The  equipment  will,  however,  not  be  complete  for  several 
years,  as  it  is  not  to  be  purchased  at  once,  the  policy  of  the  department 
being  to  provide  machinery  only  as  it  can  be  used  profitably  by  the 
students. 

The  building  is  of  brick,  with  limestone  trimmings.  The  inside  is  not 
plastered,  but  is  finished  in  brick,  with  oil  paints  in  all  rooms  where 
machinery  is  used,  and  cold  water  paints  in  the  lecture  rooms,  draughting 
rooms,  and  offices.     The  primary  idea  has  been  to  construct  a  useful 
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Iraildiog  with  no  unnecessary  finish  on  the  inside.  It  is  intended  to  house 
the  departments  of  Civil,  Mechanical,  and  Electrical  Engineering,  all  of 
which  are  classified  under  one  division.  The  mathematics  for  the  Scien- 
tific School  are  under  the  charge  of  this  division,  and  therefore  receive 
quarters  in  Pierce  Hall.  There  are  accommodations  for  other  depart- 
ments in  case  it  is  found  necessary  to  use  the  rooms  for  other  lectures 
than  those  in  Engineering. 

The  plan  of  the  building  is  intended  to  give  a  maximum  amount  of  light 
and  air  to  every  room.  There  are  two  large  wings  and  a  central  structure, 
connected  by  stair  halls  containing  lecture  rooms,  small  draughting  rooms, 
and  offices.  The  wings  measure  112  x  42  feet;  -the  central  part,  50  x  64 
feet ;  and  the  stair  halls,  46  x  46  feet.  The  outside  dimensions  are  thus 
226  X  112  feet,  and  the  ground  covered  is  16,840  square  feet,  exclusive 
of  the  outside  areas  and  the  coal  holes.  There  are  four  floors,  a  base- 
ment, and  an  attic;  and  the  floor  surfaces  available  for  all  purposes, 
including  storage,  are  as  follows : 

Lecture  rooms 11,495  square  feet. 

laboratories 20,640  *'  ** 

Draughting  rooms 11,938  ''  *' 

Professors'  rooms 1,906  "  •• 

Library 1,361  "  •• 

Boiler  and  engine  roioms 4,446  *'  " 

Store  rooms  and  basement 11,420  *'  " 

Total  floor  space 63,196  square  feet. 

This  floor  space  is  exclusive  of  halls,  stairs,  entries,  wash-rooms,  and 
air  ducts. 

The  draughting  rooms  are  located  on  the  top  floor,  the  two  large  rooms 
being  used  mainly  for  the  first-year  elementary  drawing,  and  the  second- 
year  instruction  in  descriptive  geometry  and  graphical  statics.  The 
advanced  work  in  designing  is  placed  in  three  smaller  rooms,  where  blue- 
prints and  books  of  reference  can  be  kept. 

The  central  structure  contains  four  recitation  rooms  on  the  top  floor, 
for  sections  in  mathematics  and  other  subjects  where  the  number  of 
students  in  a  section  is  limited  to  thirty.  On  the  second  floor,  in  the 
centre,  is  a  lecture  room  for  one  hundred  and  twenty  students,  and  a 
library  in  which  can  be  placed  six  or  seven  thousand  volumes.  The 
library  contains  now  about  five  thousand  volumes.  The  room  is  divided 
into  three  parts :  one  for  periodicals,  the  second  for  bound  volumes  of 
periodicals  and  for  text-books,  and  the  third  for  the  librarian's  office.  On 
the  lower  floor  is  a  lecture  room  for  three  hundred  students.  There  arc 
eight  other  lecture  rooms  in  the  stair  halls  and  wings,  three  of  them 
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capaliU*  of  hoMin^  one  liumlreil  iitu<lenu  eachi  and  the  othew  from  twenty 
to  thirtv-flve. 

The  laboratories  are  confined  mainly  to  the  two  wings.  The  south 
wing  containn  tlie  machinery  ami  apparatas  for  Electrical  Engineering, 
and  for  testing  material  of  con^itruction.  The  north  wing  contains  all 
the  other  machines  for  re^^i^arch  and  exi>ertmental  work.  Several  small 
rooms  are  provided  for  special  work  by  the  instructors  and  advanced 
students.  Some  idea  of  the  proposed  uses  of  the  rooms  may  be  gathered 
from  the  following  statement. 

North  Wing. 

Room  7a.  —  Laboratory  for  gas  engines,  oil  engines,  hot  air  engines, 
and  refrigerating  machinery. 

Room  7.  —  laboratory  for  investigations  of  steam  engines,  condensers, 
pumps,  air  compressors,  and  in  general  of  machines  used  in  power 
stations. 

Room  76.  —  Laboratory  for  hydraulics.  This  room  is  fitted  with  a 
large  vertical  tank  for  water  pressure  up  to  150  pounds  per  square  inch, 
and  the  necessary  tank^  and  apparatus  for  experiments  with  nozzles, 
orifices,  weirs,  and  turbines.  The  water  is  supplied  from  a  cistern  by  a 
Blake  ])ump  delivering  either  into  the  vertical  tank  or  into  a  large  tank 
near  the  roof.  The  latter  is  for  the  purpose  of  mtuntaining  a  constant 
head  of  about  00  feet.  lt*<  liorizontal  section  will  be  5(i()  square  feet,  and 
the  water  level  will  be  maintained  by  means  of  a  float  or  an  overflow. 
Tlie  water  is  intended  to  pass  into  the  vertical  tank  or  directly  into  some 
smaller  tanks  for  weir  measurement.  From  the  vertical  tank  it  may  be 
discharged  into  a  large  cast-iron  tank  21  feet  long  by  6  feet  wide  by  4 
feet  deep.  Passing  over  a  weir  from  this  into  a  channel,  the  water  may 
be  allowed  to  flow  into  either  of  two  weighing  tanks,  each  capable  of 
holding  about  TCK)  gallons.  A  cistern  or  canal  underneath  serves  as  a 
supply  for  the  pumps  and  as  a  reservoir  for  receinng  the  discharge  from 
the  tanks. 

Room  112. — Laboratory  for  general  problems  in  applied  mechanics, 
such  as  the  efficiency  of  belts,  ropes,  chains,  and  gears ;  the  frictional 
resistance  of  surfaces;  the  investigation  of  governors,  blowers,  and  trans- 
mission dynumonteters. 

Rooms  112a.  —  Laboratory  for  calibrating  and  investigating  steam 
gages,  indicators,  calorimeters,  and  other  instruments  used  in  engine  and 
boiler  tests. 

Room,  112b.  —  Laboratory  for  small  hydraulic  experiments. 

Room  214.  —  Laboratory  for  special  research  of  instructors  or  advanced 
students. 

Room  215.  —  Laboratory  for  thermodynamic  problems,  heat  conduc- 
tion, and  radiation. 
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Eoom  216. — Laboratory  for  the  hi-at  values  of  fuels  —  solid,  Uqiiid» 
and  ga!«eous — and  for  tlie  iieat  tests  of  lubricants  and  other  materials. 

Room  217.  —  Laboratory  for  the  chemical  analysis  of  ga«es,  coals,  and 
lubricants. 

South  Wing. 

Room  2.  —  Laboratory  for  tests  of  building  materials.  There  are 
several  testing  machines,  the  largest  capable  of  a  tension  or  compression 
test  of  200,000  pounds.  The  cement  testing  is  temporarily  located  in  this 
room. 

Room  3.  —  Dynamo  laboratory.  The  larger  part  of  the  testing  of 
dynamos  and  motors  is  carried  on  in  this  room.  The  machines  are 
arranged  in  pairs  on  heavy  benches,  each  pair  consisting  of  a  dynamo  and 
a  motor  connected  by  a  belt.  All  shafting  is  thus  avoided,  and  the 
arrangement  is  very  flexible,  as  means  are  provided  for  the  easy  shifting 
of  the  machines.  Special  foundations  arc  laid  across  one  end  and  a  part 
of  one  side  of  the  room,  for  the  support  of  large  machines.  The  equip- 
ment, at  present,  consists  of  about  twenty-flve  machines,  including  gener- 
ators and  motors  for  direct  and  alternating  currents,  ranging  in  capacity 
from  5  to  59  K.  W. 

Room  102.  —  Apparatus  store-room. 

Room  104. — At  present  used  mostly  for  the  testing  of  batteries, — 
the  beginning  of  an  electro-chemical  laboratory. 

Roam  106.  —  Elementary  electrical  te.^ting,  including  some  light 
dynamo  and  motor  work. 

Room  107.  —  Transformer  laboratory,  for  the  testing  of  transformers 
and  of  insulating  materials. 

Room  203. — Research  room.  Special  apparatus  will  be  set  up  here 
from  time  to  time  as  required. 

Room  204.  —  Standardizing  laboratory,  for  tlie  calibration  of  instru- 
ments. 

Room  205. — Electrical  engineering  design  room.  Used  by  fourth- 
year  students  for  dynamo  design,  for  working  up  the  results  of  tests,  and 
for  general  conference. 

Room  206a. — Arc  lamp  room  for  the  inspection  and  testing  of  arc 
lamps. 

Room  206.  —  Photometer  room  for  the  photometry  of  arc  and  incan- 
descent lamps. 

Central  Structure.  ^ 

The  boiler  room  is  fitted  with  pumps  and  apparatus  for  steam  tests  and 
other  investigations.  There  are  two  Babcock- Wilcox  boilers  of  125 
commercial  horse  power  each,  designed  for  225  pounds  pressure.  One  of 
them  is  fitted  with  a  superheater.  The  valve  connections  are  arranged  so 
that  steam  can  be  supplied  from  either  boiler  directly  to  the  lighting 
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engine,  the  power  engine,  or  to  the  steam  laboratory.  The  heating  system 
will  be  explained  later. 

The  work-shop  is  intended  mainly  for  making  new  apparatna,  and  for 
repairs,  but  it  is  also  nsed  for  experimental  investigation  on  catting  tools 
and  on  the  power  to  drive  machine  tools.  On  one  side  of  it  is  a  tool  and 
store  room,  and  on  the  other  a  battery  room  where  there  are  storage 
batteries  capable  of  supplying  li^ht  to  all  parts  of  the  building  likely  to 
be  used  during  the  evening.  The  battery  room  is  equipped  with  140-200 
ampere-hour  Chloride  accumulators. 

The  power  laboratory,  located  opposite  to  the  storge  batteries,  contains 
a  gasoline  engine  of  34  II. P.  direct-connected  to  a  Crocker-Wheeler 
generator,  for  char^^ing  the  batteries  and  for  lighting  the  building  during 
the  warm  months.  In  the  same  room  with  this  engine  is  a  compound 
steam  engine  for  supplying  a  500  volt  current  to  the  electrical  laboratory. 
It  is  direct-connected  to  a  50  K.W.  600  volt  Westinghoase  generator,  and 
also  belted  to  a  50  K.W.  General  £lectric  compensated,  reyolving-fleld 
alternator,  arranged  for  single-  and  poly-phase,  and  for  various  voltages. 
The  latter  machine  is  intended  for  experimental  work  in  the  electrical 
laboratories. 

The  building  is  lighted  by  a  100  K.W.  120  volt  Westingbonse  generator. 
The  current  from  this  machine  is  also  used  for  power  purposes.  So  far 
as  possible  shafting  is  not  used  in  the  building,  all  power  being  developed 
from  the  current  by  means  of  separate  small  motors  placed  in  the  various 
rooms. 

The  heating  system  is  both  direct  and  indirect,  and  is  by  hot  water, 
with  a  circulation  forced  by  a  small  centrifugal  pump  placed  in  the  boiler 
room.  The  exhaust  steam  is  passed  through  a  large  hot  water  heater,  so 
that  comparatively  little  supply  is  needed  from  the  boilers  when  the 
enginees  are  running.  A  small,  secondary,  high-pressure  heater  is  pro- 
vided as  a  make-up  for  very  cold  weather  and  to  serve  in  emergencies. 
Each  room  has  a  radiator  sufficient  to  maintain  only  a  very  moderate 
degree  of  heat,  but  air  is  discharged  into  the  rooms  at  a  temperature  of 
about  70^.  It  is  supplied  by  a  Sturtevant  blower  in  the  basement,  driven 
by  a  Westingbonse  motor  of  20  H.P.  The  air  passes  through  three  large 
cast  iron  stacks,  where  it  may  be  heated  to  any  desired  temperature. 
From  the  fan  it  passes  through  a  long  air  duct,  which  extends  from  one 
end  of  the  building  to  the  other,  and  branch  ducts  pass  out  and  up  through 
the  different  walls  of  the  building. 

The  Engineering  Camp. 

The  Harvard  Engineering  Camp,  where  the  instruction  in  Plane  and 
Geodetic  Surveying  and  in  Railroad  Engineering  is  given,  is  located  on 
the  eastern  shore  of  Squam  Lake,  in  New  Hampshire.     The  camp  tract 
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eoren  an  area  of  nearly  four  hundred  acres,  consisting  of  wooded  and 
open  land,  and  inclnding  sereral  small  hills  and  nearly  two  miles  of  lake 
shore.  The  huildings  are  situated  among  the  trees  on  the  margin  of  the 
lake  and  command  a  fine  prospect  of  the  lake.  A  grove  near  hy  furnishes 
a  most  suitable  tenting  ground. 

The  buildings  provide  accommodations  for  a  large  living  room,  dining 
room,  and  kitchen ;  rooms  for  equipment,  lectures,  and  drafting;  and  a 
dormitory  with  sleeping  rooms  for  thirty  or  forty  students.  Other  stu- 
dents are  assigned  to  tents.  The  tents  are  provided  with  floors  and 
accommodate  three  or  four  students  in  each  one.  Should  a  student  desire 
to  bring  his  own  tent,  he  may  do  so,  and  a  floor  will  be  provided  for  it. 

The  Camp  may  be  reached  by  wagon  road  from  Centre  Harbor  —  the 
nearest  town  —  which  is  six  miles  away,  on  Lake  Winnepesaukee.  The 
most  convenient  route,  however,  is  via  Ashland,  N.  H.,  on  the  line  of 
the  Boston  and  Maine  Railroad,  and  thence  by  boat  through  the  Squam 
Lakes  —  a  distance  of  about  eight  miles.  The  Camp  launch  makes  daily 
trips  to  Ashland,  for  mail  and  supplies.  The  Post-office  address  is  Ash- 
land, N.  H.  Telegrams  should  be  sent  via  Centre  Harbor,  N.  H.  For 
recreation  there  is  fishing,  swimming,  boating,  cross-country  walking, 
base-ball,  and  tennis. 

Students  should  provide  themselves  with  the  text-books  indicated  and 
the  following  drafting  instruments :  a  pair  of  compasses  with  needle, 
pencil,  and  pen  points,  a  pair  of  spacers,  right-line  and  contour  pens,  a 
T-square,  45°  and  60°-30"  triangles,  and  a  triangular  engineer's  scale 
with  10,  20,  30,  40,  50,  and  60  divisons  to  the  inch.  Ink,  paper,  pencils, 
etc.,  can  be  obtained  at  the  Camp  store.  The  drawing  boards  are  trans- 
ported from  Cambridge.  Students  should  also  provide  themselves  with 
two  pairs  of  blankets,  sheets  and  towels. 

Board  at  the  Camp  is  87.00  per  week.  Incidental  expenses  for  all 
courses,  including  transportation  from  Boston  to  Camp,  text-books,  sta- 
tionery supplies,  laundry,  etc.,  probably  ^30.00.  Tuition  and  board  are 
payable  in  advance.  Students  are  held  responsible  for  damages  received 
by  instruments  while  in  their  care. 

Shopwork. 

The  Shopwork  courses  are  given  in  the  building  of  the  Cambridge 
Manual  Training  School  by  the  teachers  who  are  regularly  employed 
there,  but  the  courses  are  directed  and  supervised  by  a  professor  appointed 
for  that  purpose  by  Harvard  University.  The  building  is  well  equipped 
and  the  instruction  is  confined  wholly  to  the  summer. 
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CIVIL  ENGINEERING 

The  degree  of  Bachelor  of  Science  in  Civil  Engineering  will  be  con- 
ferred on  students  who  complete  this  programme  and  pass  the  required 
examinations  satisfactorily,  f 

First  Yeak. 
Algebra  (Engineering  la). 

Mon.,  Wed,,  Fri.y  at  10  or  11,     First  half-year.  (Ill) 

Trigonometry  (Engineering  16). 

I,   Tu.,  Th.,  Sat,,  at  10.     First  half-year. 

Or,  II,   Tu.,  Th.j  Sat.,  at  10.     Second  half-year.  (XI) 

Analytic  Geometry  (Engineering  1^). 

Mon.,  Wed.,  Fri.,  at  10  or  11.     Second  half-year.  (Ill) 

Mechanical  Drawing  (Engineering  8a). 

Mon.,atl.30;  draughting,  I,  Mon.,  Fri.,  1.30-4.30;  II,  Tu.,  74., 
1.30-4.30.  (VI) 

Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Mon.,  Fri,,  at  12 ;  laboratory  work,  Tu,,  Th.,  1.30-3.30,  or  Wed., 
Fri.,  2.30-4.30.  (V) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections:  I,  Mon.,  Wed.,  Fri.,  at  10;  II,  Mon.,  Wed., 
Fri.,  at  11;  III,  Mon.,  Wed.,  Fri.,  at  12;  IV.  TV*.,  Th.,  Sat.,  at 
10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Ta.,  Th.,  Sat.,  at  12,   (XVI) 

Grerman  or  French.     One  full  course  in  addition  to  the  admission  require- 
ments, so  chosen  as  not  to  conflict  with  other  prescribed  courses. 

Experimental  Physics  (Physics  B). 

Wed.,  at  12 ;  laboratory  work,  two  hours  a  week,  and  conference, 
one  hour  a  week.  For  those  only  who  did  not  present  Physics  for 
admission.  (I  and  V) 

Surveying  (Engineering  4a). J 
Six  weeks  in  the  summer. 

Geodetic  Surveying  (Engineering  4c).  J 
Two  weeks  in  the  summer. 

Railroad  Engineering  (Engineering  4td).X 
Three  weeks  in  the  summer. 

t  StadcDta  of  Civil  Engineering  are  advised  to  take  in  addition  to  this  programme 
the  Shopwork  CouriicH,  Enpncerin^  10a,  106, 10c  and  10«. 

I  Ensrinecrin^  4a,  4c  and  id  are  preferably  Uken  at  the  close  of  the  First  Year,  but 
may  be  taken  during  a  sabsequent  aammer  with  the  consent  of  the  Chairman  of  the 
Division. 
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Second  Yeab. 

Differential  and  Integral  Calculus  (Engineering  le). 

Tu,y  Th,,  Sai.,  tit  II,  (XII) 

DeBcriptive  Greometry  (Engineering  36). 

Mon.t  Wed. J  Fri.,  11-1.     Second  half-year.  (IV) 

Mechanism  (Engineering  8<2). 

ITerf., /W.,  10;  draughting,  irerf.,/W.,iJ-J.    First  half-year.  (Ill) 

Elementary  Statics  (Engineering  66). 

Tu.,  Th.,  Sat.  J  9-11,    First  half-year.  (X) 

Resistance  of  Materials  (Engineering  bd). 

Tu.,  Th.,  Sat.,  9-11.    Second  half-year.  (X) 

Steam  Machinery,  introductory  course  (Engineering  11a). 

Mon.t  Wed.-,  Fri.,  at  9,  and  one  afternoon.     Second  half-year.      (II) 

Experimental  Physics  (Physics  C). 

Two  lectures  (one  to  the  class  as  a  whole,  Th.^  at  12^  and  one  to  the 
class  in  fire  sections,  Mon.,  Tu.,  Wed.,  Th.,  and  Fri.,  at  2)  ;  three 
hours  of  laboratory  work  (seven  sections:  Mon.,  Tu.,  Wed.,  Th., 
and  Fri.,  3-6;  Mon.  and  Tu.,  10-1).  (XIII) 

Or,  General  Descriptive  Physics  (Physics  1). 

Thi.,  Sat.,  at  12;  and  laboratory  work,  two  hours  a  week.         (XIII) 
English  Composition  (English  BC). 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instru^or. 
Half-course.  (VI) 

TuiBD  Year. 

Applied  Mechanics  (Engineering  5a). 

Mon.,  Wed.,  Fri.,  at  11.  (IV) 

Hydraulics  and  Hydraulic  Motors  (Engineering  6a). 

Mon.,  Wed.,  Fri.,  9-11.     Second  half-year.  (II) 

Thermodynamics  (Engineering  126). 

Mon.,  Wed.,  Fri.,  ai  9.     First  hcdf  year.  (II) 

Engineering  Laboratory  (Engineering  13a). 

Tu.,  Th.,oUlO;  \i\30TaXoTyyroTk,ihreehoxirsaweek.  (XI) 

Machine  Design  (Engineering  14a). 

Wed.,  1.30-4.30;  Sat.,  10-1.     Second  half  year.  (XII) 

Metallurgy  (Metallurgy  2). 

Tu.,  Th.,  Sat.,  at  11 ;  and  laboratory  work,  one  afternoon  a  week 
{Tu.  or  Th.).     First  half-year.  (XII) 

Generation,  Transmission,  and  Utilization  of  Electrical  Energy  (Engineer- 
ing 16a). 
Tu.,  Th.,  Sat.,  at  9;  laboratory  work,  Tu.,  Th.,  or  Fri.,  1.30-4.30. 

(X) 
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FouKTH  Year. 

Construction  and  Maintenance  of  Common  Roadi  (Bngineering  4c)« 

Tu,,  Th,  Sat.,at  9,     Second  half-year,  (X) 

Railroad  En^neering  (Engineering  4/). 
Three  times  a  week.     First  half-year. 

Resistance  of  Materials  (Engineering  6^). 

Hon..,  Fri.,  at  9,  and  a  third  hour  at  the  pleasure  of  ike  inslnuior. 
First  half-year.  (II) 

Water  Supply  and  Sanitary  Engineering  (Engineering  60* 

Mon.^  Wed.f  Fri.,  at  10^  and  three  hours  of  lahoraiory  work.  First 
half-year.  (Ill) 

Canals,  Rivers ,  and  Harbors  (Engineering  Sd), 

Tu.,  Th.,  Sat.,  at  10 ;  laboratory  work,  s%%  hours  a  week.  Seeond 
half-year.  (XI) 

Bridges  and  Buildings  (Engineering  7a). 

Mon.,  Wed.,  Fri.,  1.30-4.30.  (VI) 

Building  Stones,  Masonry,  and  Foundations  (Engineering  8a). 

Mon.j  Wed.,  Fri.,  at  11,  for  one  third  of  the  half-year  ;  for  ike  re- 
mainder of  the  half-year,  Tu.,  Th,i  Sat.,  ai  11.  Second  half- 
year.  (IV  and  XII) 

Engineering  Conference  (Engineering  21). 
Two  hours  a  week,  usually  in  the  evening. 

Contracts  and  Specifications  (Engineering  22). 

Sat.,  at  12.     Second  half-year.  (XIU) 

Elementary  Geology  (Geology  4). 

Mon.y  Wed.,  Fri.,  at  12.     First  half-year.  (V) 

Elementary  Field  and  Laboratory  Geology  (Geology  5). 
Wed.,  and  usually  Fri.,  at  12. 

In  February  and  March :  laboratory  work,  two  hourSf  twice  a  we^t 
in  sections:  Section  A,  Tu.,  Th.,  10-12 ;  or  B,  Tu.,  Th.,  1.30- 
3.30;  or  C,  Wed.,  Fri.,  1.30-3.30.  In  AprU  and  May:  field 
work,  Th.  or  Fri.,  one  half-day  a  week,  and  laboratory  or 
field  work,  Tu.  or  Wed.     Second  half-year.  (V) 
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MECHANICAL  ENGINBBRING 

The  degree  of  Bachelor  of  Science  in  Mechanical  Engineering  will  be 
conferred  on  students  who  complete  this  programme  and  pass  the  required 
examinations  satisfactorily.* 

First  Year. 
Algebra  (Engineering  la). 

Jfon.,  Wed.,  Fri.,  at  10  or  XI.     First  half-year.  (Ill) 

Trigonometry  (Engineering  16). 

J,  Tu.,  Th.,  Sat.,  at  10.     First  half-year. 

Or  II,   Tu.,  Th.,  ScU.y  at  10.     Second  half-year.  (XI) 

Analytic  Geometry  (Engineering  Id). 

Mon.,  Wed.,  Fri.,  at  10  or  11.     Second  half-year.  (HI) 

Mechanical  Drawing  (Engineering  3a). 

Mon.,  at  1.30;  draughting,  I,  Mon.,  Fri.,  1.30-4.30 ;  II,  Tu., 
Th.,  1.30-4.30.  (VI) 

Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Mon.,  Fri.,  at  12;  laboratory  work,  Tu.,  Th.,  1.30-3.30,  or  Wed., 
Fri.,  2.30-4.30.  (V) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections :  I,  Mon.,  Wed.,  Fri.,  at  10;  II,  Mon.,  Wed., 
Fri.,  at  11;  III,  Mon.,  Wed.,  Fri.,  at  12;  IV,  Tu.,  Th.,  Sat.,  at 
10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Tu.,  Th.,  Sat.,  at  12.    (XVI) 

German  or  French.    One  full  course  in  addition  to  the  admission  require- 
ments,  so  chosen  as  not  to  conflict  with  other  prescribed  courses. 

Experimental  Physics  (Physics  B). 

Wed.,  at  12 ;  laboratory  work,  two  hours  a  week,  and  conference, 
one  hour  a  week.  For  those  only  who  did  not  present  Physics  for 
admission.  (I  and  V) 

Shopwork.    Chipping,  Filing  and  Fitting  (Engineering  10a). f 
Ninety  hours  in  summer. 

Shopwork.    Blacksmithing  (Engineering  106). f 
Ninety  hours  in  summer. 

Shopwork.     Pattern  Making  and  Foundry  Practice  (Engineering  10c). f 
Ninety  hours  in  summer. 

Shopwork.     Machine-Shop  Practice  (Engineering  10e).t 
Ninety  hours  in  summer. 

*  Students  of  Mechanical  Enf^iiiecring  are  adyitied  to  take  in  addition  to  this  pro* 
gramme  at  least  Course  Aa  of  the  Surveying  Courae<<,  Engineering  4a,  4c  and  4«I. 

t  Engineering  10a,  10*,  10c  and  lO*-  are  preferably  taken  at  the  close  of  the  First 
Year,  bat  may  be  taken  daring  a  subsequent  summer  with  the  consent  of  the  Chairman 
of  the  Division. 
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Second  Year. 

Differential  and  Integral  Calculus  (Engineering  Ic). 

Tu,,  Th,y  Sat.,  at  11.  (XII) 

Descriptiye  Geometry  (Engineering  36). 

Mon.j  Wed.,  Fri„  11-1.     Second  half-year.  (TV) 

Mechanism  (Engineering  8<2). 

Wed.,  Fri.,  10;  draughting,  Wed.,  Fri.,  11-1.    First  half-year.  (Ill) 

Elementary  Statics  (Engineering  5b). 

Tu.,  Th.,  Sat.,  9-11.     First  half-year.  (X) 

Resistance  of  Materials  (Engineering  hd). 

Tu.,  Th.,  Sai.,  9-11.     Second  half-year.  (X) 

Steam  Machinery,  introductory  course  (Engineering  11a). 

Mon. ,  Wed. ,  Fri.  ,at9,  and  one  afttrnoon.   Second  half-yea^.        (II) 

Experimental  Physics  (Physics  C). 

Two  lectures  (one  to  the  class  as  a  whole,  Th.,  at  12,  and  one  to  the 
class  in  five  sections,  Mon.,  Tu.,  Wed,,  Th.,and  Fri.,  at  2)  ;  three 
hours  of  laboratory  work  (seven  sections:  Mon,,  Tu.,  Wed.,  Th., 
and  Fri.,  3-6;  Mon.  and  Tu.,  10-1).  (XIII) 

Or,  General  Descriptive  Physics  (Physics  1). 

Tu.,  Sai.,  at  12;  and  laboratory  work,  two  hours  a  week.        (XIII) 

English  Composition  (English  BC). 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructor. 
Half-course.  (VI) 

Third  Year. 

Applied  Mechanics  (Engineering  5a). 

Mon.,  Wed.,  Fri.,  at  11.  (IV) 

Hydraulics  and  Hydraulic  Motors  (Engineering  6a). 

Mon.,  Wed.,  Fri.,  9-11.     Second  half-year.  (II) 

Thermodynamics  (Engineering  126). 

Mon.,  Wed.,  Fri.,  at  9.     First  half-year.  (II) 

Engineering  Laboratory  (Engineering  Ida). 

Tu.j  Th.,  at  10;  laboratory  work,  three  hours  a  week,  (XI) 

Machine  Design  (Engineering  14o). 

Wed.,  1.30-4.30;  Sat.,  10-1.     Second  half-year.  (XII) 

Generation,  Transmission,  and  Utilization  of  Electrical  Energy  (Engineer- 
ing 16a). 
Tu.,  Th.,  Sat.,  at  9;  laboratory  work,  Tu.,  Th.,  or  Fri.,  1.30-4.30. 

(X) 
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Metallnrgy  (Metallnrgy  2). 

Tu,,  Th*,  Sai,t  ai  11 ;  and  laboratory  work,  one  afternoon  a  week 
(Tu.  or  Th,),     First  hxUf-yea/r.  (Xllj 

Fourth  Year. 

Resistance  of  Materials  (Engineering  6e^. 

Mon.j  Fri.,  ai  P,  and  a  third  hour  at  the  pleasure  of  the  instructor. 
First  half-year,  (II) 

Efficiency  and  Economics  of  Heat  Engines  (Engineering  12a). 

Tu.,  Th,,  Sat.,  at  11,     First  half-year,  (XII) 

Heating  and  Ventilation  (Engineering  12c). 

Tu,,  Th.,  Sai,,  at  10,     First  half-year.  (XI) 

Engineering  Laboratory  (Engineering  136). 

Lecture,  Mon.,  ai  10;  laboratory  work,  nine  hours  a  week. 

Machine  Design  (Engineering  146). 

Tfvelve  hours  a  week,  Mon,^  Wed.,  and  Fri. 

Engineering  Conference  (Engineering  21). 
Thpo  hours  a  week,  usually  in  the  evening. 

Contracts  and  Specifications  (Engineering  22). 

8ai„  at  12,     Second  half-year.  (XIII) 

ELECTRICAL  ENGINEERING 

The  degree  of  Bachelor  of  Science  in  Electrical  Engineering  will  be 
conferred  on  students  who  complete  this  programme  and  pass  the  required 
examinations  satisfactorily.* 

First  Tear. 
Algebra  (Engineering  la). 

Mon„  Wed.,  Fri„  at  10  or  11.     First  half-year.  (Ill) 

Trigonometry  (Engineering  lb). 

I,  Tu.,  Th.,  Sat.,  at  10.     First  half-year. 

Or,  II,   Tu.,  Th.,  Sat,  at  10.     Second  half-year.  (XI) 

Analytic  Geometry  (Engineering  Id). 

Hon.,  Wed.,  Fri.,  ai  10  or  11.     Second  haif-year.  (HI) 

Mechanical  Drawing  (Engineering  3a). 

Mon.,atl.30;  draughting:  I,  Mon,,  Fri.,  1.30-4.30 ;  II,  Tu.,  Th., 
1,30-4.30.  (VI) 

*  8tadents  of  Electrical  Engineering  arc  advised  to  take  in  addition  to  this  programme 
■t least  Coarse  4a  of  the  Sarveying  courses,  Engineering  4a,  4c,  and  4<l. 
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DescriptiTe  Inorganic  Chemistry  (Chemittry  1). 

Mon.,  Fri.,  at  12;  laboratory  work,  TV*.,  Th.,  l.SO^.SO,  or  Wed., 
Fri,,  2.30-4,30.  C^) 

Rhetoric  and  English  Compoiition  (English  A). 

Divided  into  sections:  I,  Mon,,  Wed,^  Fri.,  ai  10;  II,  Mon*,  Wed.^ 
Fri.,  at  11;  III,  Mon,,  Wed.,  FH.,  ai  12;  IV,  Tu.,  Th.,  Sat., 
ai  10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Tu.,  Th.,  Sat.,  ai  12.    (XVT) 

German  or  French.     One  fM  course  in  addition  to  the  admission  require- 
ments, so  chosen  as  not  to  conflict  with  other  prescribed  coarsea. 

Experimental  Physics  (Physics  B). 

Wed.,  ai  12  ;  laboratory  work,  two  hours  a  week,  and  conference, 
one  hour  a  week.  For  those  only  who  did  not  present  Physics  for 
admission.  (I  and  V) 

Shopwork.     Chipping,  Filing  and  Fitting  (Engineering  IOa).t 
Ninety  hours  in  summer. 

Shopwork.     Blacksmithing  (Engineering  ]Ofr).t 
Ninety  hours  in  summer. 

Shopwork.     Pattern  Making  and  Foundry  Practice  (Engineering  10c)  .f 
Ninety  hours  in  summer. 

Shopwork.     Machine  Shop  Practice  (Engineering  10«).t 
Ninety  hours  in  summer. 

Second  Year. 

Differential  and  Integral  Calculus  (Engineering  le). 

Tu.,  Th.,  Sat.,  at  11.  (XII) 

Descriptive  Geometry  (Engineering  36). 

Mon.,  Wed.,  Fri.,  11-1.     Second  half -year.  (IV) 

Mechanism  (Engineering  Zd). 

Wed.,  Fri.,  10;  draughting,  Wed.,  Fri.,  11^1.     First  JuUfyf ear. 

(in) 

Elementary  Statics  (Engineering  56) . 

Tu.,  Th.,  Sat.,  9-11.     First  half-year.  (X) 

Resistance  of  Materials  (Engineering  5d). 

Tu.,  Th.,  Sat.,  9-11.     Second  half -year.  (X) 

Steam  Machinery,  introductory  course  (Engineering  11a). 

Mon.,  Wed.,  Fri.,  at  9,  and  one  afternoon.     Second  half-^ear.     (II) 

t  Enf^neering  10a,  lOb,  10c  and  10<'  are  preferablj  taken  at  the  close  of  the  FInt 
Year,  but  may  be  postponed  till  h  vubRcqacnt  summer  with  the  consent  of  the  Chainnas 
of  the  DivUion. 
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Szperimental  Physics  (Physics  Cf). 

Two  lectures  (one  to  the  class  as  a  whole,  Th. ,  at  12,  and  one  to  the 
class  in  fire  sections,  Mon,,  Tu.,  Wed.^  Th,,  and  Fri.,ai  2)  ;  three 
hours  of  laboratory  work  (seven  sections:  Mon,,  Tht.,  Wed.,  Th., 
and  Fri,,  3-6;  Mon.  and  Tu,,  10-1).  (XIII) 

Or  J  General  Descriptive  Physics  (Physics  1). 

Tu.,  Sat.,  ai  12  ;  and  laboratory  work,  two  hours  a  week.        (XIII) 

English  Composition  (English  BC). 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructor. 
Half-course.  (VI) 

Third  Year. 

Applied  Mechanics  (Engineering  5a). 

Mon.,  Wed.,  Fri.,  at  11.  (IV) 

Hydraulics  and  Hydraulic  Motors  (Engineering  QcC). 

Mon.,  Wed.,  Fri.,  9-11.     Second  half-year.  (II) 

Thermodynamics  (Engineering  12&) . 

Mon.,  Wed.,  Fri.,  at  9.     First  half-year.  (II) 

Engineering  Laboratory  (Engineering  13a) . 

Tu.,  Th.,  at  10  ;  laboratory  work,  three  hours  a  week.  (^I) 

Direct  Current  Dynamo-Electric  Machinery  (Engineering  16c) . 

7\«.,  Th.,  at  9;  laboratory  work,  Direct  Current  Machinery,  and 
Cable  Testing,  Mon.,  1.30-4.30.  (X) 

Electrostatics,  Electrokinematics,  and  parts  of  Electromagnetism  (Phy- 
sics 3). 
Tu. ,  at  12 ;  laboratory  work,  six  to  eight  hours  a  week.  (XIII) 

Fourth  Year. 

Alternating  Currents  and  Alternating  Current  Machinery  (Engineering 
16e). 
Tu.,  Th.,  Sat.,  ai  11 ;  laboratory  work,  eight  hours  a  week.     (XII) 

Dynamo  Design  (Engineering  I6d). 

Tu.,  Th.,  2-5.  (XIV) 

Electrical  Engineering  Laboratory  (Engineering  16/). 

Iht.,  at  9;  laboratory  work,  siz  hours  a  week.  (X) 

Electrical  Transmission  and  Distribution  of  Power  (Engineering  17a). 
Mon.,  Fri.,  at  9.     First  half-year. 

Telegraphy  and  Telephony  (Engineering  176). 
Mon.,  Fri.,  ai  9.     Second  half-year. 

Magnetism,  Electromagnetism,  and  Electrodynamics  (Physics  4). 

Tu.,  Th.,  at  10,  and  laboratory  work.  (TT) 
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Engineering  Conference  (Engineering  21  y. 

Tiro  hours  a  weeky  usually  in  the  evening, 

(*untrM('tii  and  Specifications  (Engineering  22). 

Sat.,  at  22.     Second  half-year.  Q^^ 

MINING  AND  MSTALLUR6T. 

General  SUtement. 

Tliifl  programme  is  intended  to  provide  as  thorough  preparation  as  is 
posMible  in  a  school  for  professional  work  in  Mining  and  Metallurgy. 
Willie  the  courses  scheduled  below  may  be  completed  in  four  years,  it  is 
believed  that  most  students  will  find  it  to  their  advantage  to  devote  five  years 
to  their  professional  training,  and  young  students  who  have  not  anticipated 
some  of  the  required  work  at  admission  are  advised  to  give  thia  extra 
time. 

The  required  work  of  the  first  year  is  identical  with  that  of  the  four- 
year  programmes  in  General  Science,  Engineering,  and  Geology,  except 
that  Spanisii  may  be  substituted  for  advanced  Frencli  or  German.  Tlie 
work  of  the  second  year  does  not  differ  materially  from  tliat  in  the  various 
programmes  in  Engineering,  except  in  the  requirements  of  Chemistry  and 
Geol(i(;y.  Thus  the  student  is  not  bound  to  this  programme  of  study  aAer 
his  fifHt  year  of  reHiilence,  and  a  cliange  may  be  made  even  at  tlie  end  of 
liis  second  year,  after  more  mature  reflection  and  experience,  without 
serious  inconvenience. 

Specialization  in  Mining  and  Metallurgy  begins  in  tiie  third  year  with 
introductory  courses  in  Mining,  Metallurgy',  Fire  Assaying,  and  Met^tl- 
lurgical  Chemistry,  for  which  the  work  of  the  preceding  years  has  paved 
the  way.  The  remaining  time  of  the  student  is  largely  devoted  to  the 
allied  subjects  of  Mineralogy  and  the  Geology  of  ore-deposits. 

In  the  fourth  year  tliree  and  a  half  courses  are  required,  and  two  are 
elective,  subject  to  the  approval  of  the  Department.  Tliis  arrangement 
is  intended  to  permit  some  specialization  either  in  Mining  or  Metallurgy. 
Thus  if  the  student  looks  towards  Metallurgy,  his  elections  will  include 
Metallography  and  the  advanced  course  in  Metallurgrical  Chemistry,  while 
if  he  desires  to  specialize  in  Mining  they  will  include  Mining  11  and 
courses  in  Economic  and  Field  Geology. 

Students  in  IIar>'ard  College  who  intend  to  take  this  programme  are 
advised  to  anticipate  as  far  as  possible  the  work  of  the  first  two  years. 
The  corresponding  courses  in  the  Department  of  Mathematics  are  ac- 
cepted as  the  equivalent  of  the  Mathematical  work  of  the  first  and 
second  year.  Tlie  attention  of  su(!h  students  is  called  to  the  regulations 
under  which  the  degrees  of  A.B.  and  S.B.  may  be  obtained  in  fire  years, 
paj^e  76. 
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Buildings  and  Laboratory  Equipment. 

The  work  of  the  Department  of  Mining  and  Metallurgy  is  mainly 
carried  on  in  the  Kotch  Building,  which  has  heen  set  apart  hy  the  Cor- 
poration for  this  purpose.  This  building  contains  a  lecture  room,  a 
library,  a  reading  and  exhibition  room  and  the  following  laboratories  : — 

The  Laboratory  of  Metallurgical  Chemistry. 

The  Laboratory  of  Metallurgical  Chemistry  occupies  the  west  wing  of 
the  Kotch  Building.  The  main  room  is  sixty  feet  long  by  thirty  feet  wide 
and  is  twenty  feet  high.  Adjoining  are  smaller  rooms  for  the  instructor, 
and  for  balances  and  storage. 

The  laboratory  is  ventilated  by  plenum  and  exhaust  fans,  the  latter 
drawing  air  from  the  hoods.  It  contains  forty-eight  desks  arranged  in 
groups  of  eight.  Each  individual  desk  has  a  sink  at  one  end  and  a  hood 
at  the  other.  The  hoods  are  provided  with  hot  plates  and  fixed  steam  and 
air  baths.  Each  desk  also  has  gas,  compressed  air,  and  suction  for 
filtering. 

At  the  end  of  the  room  are  tables  thirty  feet  long,  fitted  with  lockers 
and  supplied  with  gas  and  water.  These  tables  are  used  for  large  or  gen- 
eral apparatus,  such  as  combustion  furnaces,  reductors,  calorimeters,  etc. 

The  equipment  of  the  laboratory  is  designed  for  general  metallurgical 
analysis,  which  demands  much  hood  space,  facilities  for  rapid  evaporation 
and  filtration,  and  good  ventilation  and  light. 

The  Simpkins  Ore-Dressing  Laboratory. 

The  Simpkins  Ore-Dressing  Laboratory  is  eighty  feet  long  by  thirty 
feet  wide  and  extends  to  the  full  height  of  the  building.  This  room  is 
provided  with  modern  machines  of  full  size  for  the  crushing,  amalgama- 
tion, and  concentration  of  ores.  It  contains  a  rock-breaker,  a  five  stamp- 
battery  with  automatic  feeder,  a  Frue  vanner,  a  slime  belt,  a  revolving 
huddle,  belted  and  geared  rolls,  a  Huntington  mill,  elevators,  revolving 
screens,  hydraulic  classifiers,  roughing  and  finishing  jigs,  amalgamating 
and  clean-up  pans,  settler,  etc. 

The  machines,  which  are  driven  by  three  fifteen-horse-power  electric 
motors,  are  so  arranged  that  they  may  be  operated  singly  or  in  almost  any 
desired  combination  for  experimental  work. 

The  Simpkins  Assay  Laboratory. 

The  Simpkins  xVssay  Laboratory,  in  the  the  east  wing  of  the  Rotch 
Building,  is  forty  fet*t  long  by  twenty  fuet  wide.  It  is  equipped  with 
nine  two-muflie  soft  coal  furnaces,  a  melting  furnace,  a  power  sample- 
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giinderi  and  all  the  apparatus  neceMary  for  assaying.  The  laboratofy 
contains  twenty  dunks,  each  of  which  has  its  own  gas,  palp-balance,  and 
fluxes  and  reagents. 

The  Simplcins  MetaUurgica!  Laboratory. 

The  Simpkins  Metallurgical  Laboratory,  in  the  cast  wing  of  the  Rotch 
Building,  is  now  ready  for  use.  The  room  is  fifty  feet  long  by  forty  feet 
wide.  It  will  contain  a  Briickner  roasting  furnace,  a  rcTcrberatory  fur- 
nace, six  gas-furnaces  with  accessories  for  the  treatment  of  iron  and  steel, 
such  as  annealing,  hardening,  tempering,  case  hardening,  malleablizing, 
etc.,  and  for  the  melting  and  making  of  alloys,  blowers,  tempering  baths, 
forges,  Le  Chatelier  and  Siemens  pyrometers,  a  Riehle  testing  machine 
(100,000  lbs.),  a  lathe,  a  power  hack  saw,  electric  furnaces,  polishing 
machines,  etc. 

All  heat  work,  the  measurement  of  high  temperatures,  and  the  pre- 
paration of  samples  for  analysis  and  of  metallic  specimens  for  optical 
iuTcstigation  will  be  carried  on  in  this  room. 

The  Laboratory  of  Metallography. 

The  laboratory  of  metallography  at  present  occupies  the  old  Infirmary 
building  on  Holmes  field,  a  short  distance  east  of  the  Rotch  Building.  It 
contains  microscopes  and  accessories  for  the  examination  of  metals  and 
other  opaque  objects,  a  Zeiss  electric  arc  lamp  with  optical  bench,  Wels- 
bach  and  acetylene  lamps,  cameras  for  photomicrography,  a  dark  room, 
etc. ,  and  desks  for  eighteen  students. 

All  heat  treatment,  pyrometric  work,  physical  testing,  polishing,  etc., 
required  In  metallographic  work  is  carried  on  in  the  Simpkins  Metallurgi- 
cal Laboratory. 

Libraries. 

The  Scientific  library  of  Professor  Raphael  Pumpelly,  containing 
upwards  of  8,000  bound  volumes,  is  temporarily  installed  in  the  Rotch 
Building,  and  may  be  used  by  students  under  suitable  restrictions.  The 
Whitney  library  in  the  Museum  and  the  Scientific  School  library  in  Pierce 
Hall  contain  a  large  number  of  books  on  Mining  and  Metallurgy.  A 
small  working  collection  of  about  100  volumes,  in  part  from  the  University 
library,  but  mainly  loaned  by  the  instructors  of  the  Department,  is  placed 
in  the  reading-room  of  the  Rotch  Building,  where  also  current  numbers 
of  the  principal  Mining  and  Metallurgical  journals  may  be  found. 

Summer  Work. 

In  the  summer  vacation  following  the  first  year  the  student  is  advised 
to  take  Geology  Si,  thereby  anticipating  Geology  4  and  5  of  the  second 
year,  but  is  not  required  to  do  so. 
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In  the  summer  Tacation  following  the  second  year  the  courses  in  Sur- 
veying, lasting  eleven  weeks,  are  required. 

In  the  summer  vacation  following  the  third  year  Mining  12,  lasting 
six  weeks f  is  required. 

First  Year. 
Algebra  (Engineering  la). 

Hon.,  Wed.i  Fri.,  ai  10  or  11.     First  half -year.  (HI) 

Trigonometry  (Engineering  1ft). 

I,   Tu,,   Th.f  Sat.,  at  10,  first  half-year:    or  II,   Tu.,  Th.,  Sat., 
at  10,  second  haJf-year.  (XI) 

Analytic  Geometry  (Engineering  \<V). 

Mon.,  Wed.,  Fri.,  at  10  or  11.     Second  half-year.  (m) 

Mechanical  Drawing  (Engineering  3a). 

Lectures:  Mon.,  at  1.30.     Draughting,  stx  hours  a  week:  I,  Mon., 
Fri.,  1.30-4.30;  II,  Tu.,  Th.,  1.30-4.30.  (VI) 

tExi>erimental  Physics  (Physics  B). 

Lectures,  Wed.,  at  12  ;  and  laboratory  work,  two  hours  a  week. 

(I  and  V) 
Descriptive  Inorganic  Chemistry  (Chemistry  1 ) . 

Mon.,  Fri.,  at  12 ;  laboratory  work,  Tu.,  Th.,  1.30-3.30,  or  Wed., 
Fri.,  2.30-4.30.  (V) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.     I,  Mon.,  Wed.,  Fri.,  at  10 ;  II,  Mon.,  Wed., 

Fri.,  at  11  ;    III,  Mon.,  Wed.,  Fri.,  at  12;   IV,   Tu.,  Th.,  Sat., 

at  10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Tu.,  Th.,  Sat.,  at  12. 

(XVI) 
One  full  course  in  a  modern  foreign  language. 

Geology  4  and  5  in  the  second  year  may  be  anticipated  in  the  summer 
vacation  of  the  first  year  by  taking  Geology  SI. 

Second  Year. 

Differential  and  Integral  Calculus  (Engineering  Ic). 

Tu.,  Th.,  Sat.,  at  11.  (XII) 

Elementary  Statics  (Engineering  ob). 

Tu.,  Th.,  Sat.,  9-11.     First  half -year.  (X) 

Resistance  of  Materials  (Engineering  od) . 

Tu.,  Th.,  Sat.,  9-11.     Second  half -year.  (X) 

Steam  Machinery  (^introductory  course)  (Engineering  11a). 

Mon.,  Wed.,  Fri.,  at  9,  and  one  afternoon.     Second  half-year.    (II} 

t  For  those  who  hare  not  offered  Physics  for  admission. 
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Ezperimentiil  Physics  (Physics  C). 

Two  lectures  (^oiie  to  the  class  as  a  whole,  Th.^  ai  12,  and  one  to  the 
class  in  fi\e  Het-tioiiJi,  Man.,  Tu.,  Wed,,  Th,,  and  Fri,,  ai  2) ;  three 
hours  of  la!>orjitory  work  (seven  sections:  Mon.,  Tu.^  Wed.,  Th., 
and  Fri.,  S  G;  Mon.  and  Tu,,  10-1).  (PHI) 

Or  General  Descriptive  Physics  (, Physics  1). 

7*11.,  Sai.,  at  12 ;  luhoratory  work,  two  hours  a  week,  {\\\\) 

Qualitative  Analysis  (Chemistry  3) . 

Mon.,  Wed.,  Fri.,  at  11.  (IV) 

Elementary  Geology  (Geology  4) . 

Mon.,  Wed.,  Fi-i.,  ai  12.     First  half-year.  (V) 

Elementary  Field  and  Laboratory  Geology  (Geology  6). 
Wed.,  and  usually  Fri.,  at  12. 

In  February  and  March:  laboratory  work,  two  liours,  itcice  a  week, 
in  sections:  Section  A,  Tu.,  Th.,  10-12;  or  B,  Tu.,  Th.,  1.30- 
3.30;  or  C,  Wed.,  Fri.,  1.30-3.30.  In  April  and  May:  field- 
work,  Th.  or  Fri.,  one  half -day  a  week,  and  laboratory  or  field- 
work,  Tu.  or  Wed.     Second  half-year.  (V) 

English  Composition   (English  BC). 

Wed.,  at  1.30.  and  a  second  hour  at  the  pleasure  of  the  instructor. 
Half-course.  (VI) 

Surveying  (Engineering  4a,  4c,  and  id).     Summer  work,  11  weeks. 

Thihi)  Year. 

Elements  of  Mining  (Mining  1). 

Tu.,  Th.,  Sat.,  at  12.     Second  half-year.  (XIII) 

Metallurgical  Chemistry  (Metallurgy  6). 

Mon.,  M^ed.,  Fri.,  at  2.30.     Second  half-year.  (VII) 

General  Metallurgy  (Metallurgy  9). 

Tu.,  Th.,  and,  at  the  pleasu7-e  of  the  instructor,  Sai.,  ai  11,     Second 
half-year,  (XII) 

Fire  Assaying  (Mining  10). 

Mon.,  Wed.,  Fri.,  at  12;  and  laboratory  work,  itoo  afternoons  a 
week  {Man.,  Tu.,  Wed.,  or  Th.).     First  half-year.  (V) 

The  Study  of  Mining  Operations  (Mining  12). 
Six  weeks  in  the  summer. 

Mining  Geology  (Geology  10). 

Tu.,  Th.,  Sat.,  at  10.  (XI) 
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Mineralogy  (Mineralogj  2). 

3fon.,  Wed.,  Fri.,  at  10;  laboratory  yrorkt  five  hours  a  weeJcy  to  be 
chosen  from  the  following  periods:  T^m.,  9-12 ;  1.30-4.30.  Wed. 
and  Fri.,  11-1 ;  1.30-4.30.  (Ill) 

Applied  Mechanics  (Engineering  6a). 

J/o/i.,   Wed,,  Fri.,  at  11,  (IV) 

Generation,  Transmission,  and  Utilization  of   Electrical  Energy  (Engi- 
neering 16a).     First  half-year  only. 
Tu.y  Th.y  Sat.,  at  P;  laboratory  work,  Tv.^  Th.,  or  Fri.,  1.30-4.30. 

(X) 

Fourth  Year. 

Metallurgy  of  iron  and  steel  (Metallurgy  2). 

Tit.,  Th.,  Saf..  at  11,  and  laboratory  work  one  afternoon  a  week 
{Tu.  or  Th.).     First  half-year.  (XII) 

Metallurgy  of  copper,  lead,  nickel,  zinc,  and  the  minor  metals  (Metal- 
lurgy 3). 
Afon.,  Wed.,  Fri.,  at  12,     Second  half-year.  (V) 

Ore  Dressing,  Concentration,  and  Milling  (Mining  4). 

Mon.,  Wed.,  Fri.,  at  9,  and  laboratory  work  two  afternoons  a  week 
{Mon.,  Tu.,  Wed.,  or  Th.).  (II) 

Metal  and  Coal  Mining  (Mining  5). 

Afon.,  Wed,,  Fri.,  at  10.     First  half-year.  (Ill) 

Engineering  Laboratory  (Engineering  13a). 

Lectures  :   Ta.,  Th.,  at  10  ;  laboratory  work,  th^'ee  hours  a  week. 

(XI) 
Two  elective  courses  to  be  approved  by  tlie  Department. 

ARCHITECTURE. 

The  following  programme  sets  forth  the  studies  required  of  candidates 
for  the  degree  of  S.B.  in  Architecture.  By  anticipating  any  of  these  sub- 
jects at  the  admission  examination  or  by  passing  in  the  equivalent  course 
in  the  Summer  School,  students  gain  additional  time  to  devote  to  the 
strictly  professional  studies.  The  programme  is  arranged  to  be  completed 
in  four  years,  but  students  should  take  five  years  unless  they  have 
anticipated  at  least  two  of  the  following  subjects  :  —  Prescribed  English, 
Adranced  French,  Advanced  German,  Elementary  Physics. 

Candidates  for  admission  who  intend  to  pursue  this  programme  are 
therefore  advised  to  offer  the  above-named  subjects  in  the  examination 
for  admission,  as  well  as  Freehand  Drawing  and  the  History  of  Greece 
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and  Rome.  It  will  be  found  advantageout  to  hare  a  thorough  prepttmr 
tion  in  both  French  and  German  before  entering.  A  pamphlet  maj  be 
had  on  aiiplit'iition  giving  a  more  detailed  account  of  the  work  and 
facilitiefl  of  the  Department  of  Architecture. 

New  Building  and  Equipment. 

The  Department  now  occupies  the  oplendid  buiMing  devoted  excln- 
flivfly  to  xta  use  jirovided  by  the  gift  of  Mr.  and  Mrs.  Nelson  Robinson  of 
New  York  in  memory  of  their  son  Nelson  Robinson,  Jr.,  of  the  clasa 
of  100(). 

« 

The  building  contains  on  the  ground  floor  the  following  rooms:  — 

1.  A  Hall  of  Casts,  which  runs  through  two  stories,  and  in  which  s^e 
set  up  full  size  cauts  of  i:iiportant  pieces  of  architecture.  These  include 
the  orders  of  tlie  Temple  of  Theseus  at  Atlicns,  of  the  Mausoleum  at 
Halilcarn:i8HUM,  an<l  of  the  Temple  of  Vesta  at  Tivoli,  the  entablature  of 
the  Temple  of  Coneonl  in  Home,  several  im|)ortant  Roman  and  Renaia- 
pnnce  doorways  (^including  that  of  the  Temple  of  Hercules  at  Cori),  the 
balcony  and  window  of  the  Cancelleria  palace  in  Rome,  the  fountain  by 
Verrochio  from  the  courtvard  of  the  Palazzo  Vecchio  in  Florence,  the 
altar  found  at  Ostia,  besides  statues,  vases,  cornices,  and  other  smaller 
objects.  A  restoration  of  one  corner  of  the  Temple  of  Nike  Apteros  at 
Athens  has  been  added. 

2.  A  lecture-room  50  X  30  feet  provided  with  two  stereopticons  in  a 
gallery.  In  this  room  a  valuable  collection  of  oriental  embroideries, 
textiles,  and  prints  are  hung,  beside  a  number  of  copies  from  paintings 
of  the  great  Italian  masters,  a  few  modem  examples  of  drawing  and 
etching,  and  one  original  painting  by  Van  Cost.  This  collection,  besides 
several  tapesttries  hung  in  the  main  drawing  room,  and  a  number  of  water- 
colors  mainly  architectural  in  the  freehand  drawing  room,  is  lent  by 
Dr.  Ross. 

3.  A  room  for  freehand  drawing.  Here  other  casts  mainly  of  mediaeval 
architecture  are  set  up.  On  the  walls  hang  a  large  painting  by  Mr.  Joseph 
Linden  Smith  of  the  Temple  of  Abou  Simbel  in  Nubia,  the  gift  of  Mrs. 
David  P.  Kimball  of  Boston,  and  a  collection  of  water-colors  mainly  of 
architectural  subjects.  Otlier  drawings  are  kept  in  cases  in  this  room. 
The  collection  of  drawings  is  especially  valuable,  and  includes,  besides 
more  modern  works,  original  architectural  drawings  by  such  masters  as 
J.  M.  W.  Turner,  Samuel  Prout,  J.  D.  Harding,  David  Cox,  and  S.  J. 
Cotman. 

4.  An  exhibition-room  containing  samples  of  building  materials,  models 
illustrating  construction,  etc. 

5.  A  smaller  lecture-room  surrounded  with  blackboards  used  for  black- 
board drill. 
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6.  A  room  for  clay  modelling  in  which  casts  mainly  of  Greek,  Roman, 
and.  Kenaissance  work  are  displayed.  Here  also  for  conrenience  are 
placed  cases  containing  a  small  collection  of  pottery  and  bronze  ware  lent 
by  Dr.  Ross  as  examples  of  design  and  color. 

Besides  these  there  are  instructors*  rooms  and  coat  rooms. 

On  the  second  floor  is  the  main  drawing-room  140  x  30  feet,  from  which 
at  one  end  opens  a  smaller  drawing-room  and  at  the  other  the  library, 
each  35  x  40  feet. 

The  drawing-room  contains  other  important  casts  and  drawings.  It  is 
open  to  students  from  9  a.m.  to  6  p.m.,  and  from  7.30  p.m.  to  10  p.m.,  and 
instructors  are  usually  present  from  9  a.m.  to  4  p.m. 

The  basement  contains  rooms  for  unpacking  and  mounting,  photo- 
^aphic  dark-rooms,  store-rooms,  toilet-room,  etc. 

From  the  gift  of  the  same  donors  the  collections  of  photographs,  books, 
and  drawings  have  been  largely  increased,  and  a  valuable  collection  of 
lantern  slides  has  been  added. 

In  addition  to  the  collections  of  the  Department  of  Architecture  those 
of  the  Fine  Arts  Department  in  the  Fogg  Art  Museum  of  the  Univernity 
consisting  of  casts,  photographs,  diagrams,  and  drawings,  and  the  casts 
and  photographs  of  Assyrian,  Persian,  and  Roman  work  in  the  Semitic 
Museum,  are  available  and  are  always  open  to  students. 

The  University  Library  at  Gore  Hall  contains  a  complete  collection  of 
books  on  Architecture  and  the  Fine  Arts ;  and  the  Architectural  library 
in  Robinson  Hall  is  fully  equipped  with  books,  photographs,  mounted 
plates,  and  drawings. 

The  instruction  offered  in  this  programme  is  intended  to  afford  the  pre- 
liminary technical  training  required  for  the  practice  of  Architecture.  As 
all  such  school  training  must  be  supplemented  by  practical  experience  in 
an  architect's  office,  students  are  advised  during  their  period  of  study  to 
devote  a  portion  of  their  summer  vacation  to  that  work.  The  programme 
is  so  arranged  that  professional  studies  begin  in  the  First-Year  and  are 
continued  through  four  years.  In  the  First-Year  the  History  of  Ancient 
Architecture. is  taken  up  in  such  a  way  as  to  give  the  student  a  familiarity 
with  classic  form  which  shall  serve  as  a  basis  for  the  subsequent  practice 
in  original  Design  which  continues  through  the  whole  of  the  following 
three  years.  The  History  of  Architecture  (with  practice  in  drawing  its 
various  forms)  is  continued  through  the  Second- Year  and  completed  in 
the  Third. 

The  study  of  Design  is  pursued  mainly  by  means  of  problems  and 
criticisms.  In  addition  to  the  regular  staff  of  instructors,  the  Com- 
mittee appointed  by  the  Board  of  Overseers  takes  part  in  the  instruction 
in  design,  in  the  advanced  work  of  the  Third- Year.  Each  member  of  the 
Committee  in  turn  has  charge  of  a  problem,  discussing  with  the  class  the 
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eonditions  when  it  is  giren  out  and  a  week  later  ciiticiaing  the  preliiikiiiazy 
•ketchen.  The  final  drawing  having  been  made  by  the  stiidenta  noder  the 
direction  of  the  regular  instructors,  the  final  criticism  is  given  bj  the  rUii- 
ing  member  of  the  Committee.  This  method  of  work  has  proved  especiallr 
valuable  and  stimulating.  This  Committee  now  consists  of  Messrs.  R.  S. 
Peabodt,  £.  M.  WnEELWRiGRTt  A.  Wai>swortr  Lokopellow,  Jr.,  and 
R.  Clipstok  SrrRGis. 

With  rejrard  to  Construction,  a  thorough  and  broad  general  knowledge 
of  principles  and  their  application  to  modem  work  will  be  insisted  upon 
rather  than  a  minute  consideration  of  constructive  details.  So  much  of 
Mathematics  is  taught  as  it  necessary  to  this  knowledge  and  to  the 
exigencies  of  actual  otBce  practice.  The  mathematict  required  is  com- 
pleted in  the  First-Year.  In  the  Second- Year  Mechanics  and  Strength  of 
Materials  is  taken  up,  and  Building  Construction  in  the  Third. 

Facilities  will  be  given  for  graduate  work  in  Architecture,  and  students 
who  can  do  so  are  advised  to  extend  their  period  of  school  training  b^ 
one  or  more  years  of  graduate  study.  The  four  years  that  have  been 
allotted  usually,  in  this  country,  to  such  training  is  a  much  shorter  time 
than  is  given  in  the  great  schools  of  art  in  Europe,  or  than  might  with 
advantage  be  devoted  to  academic  training  in  architecture. 

The  courses  in  Architecture  have  been  arranged  primarily  to  meet  the 
needs  of  students  in  the  Scientific  School  who  are  taking  the  technicsd 
four  years*  programme.  All  of  these  courses  are  open  also  to  studenta  in 
the  College  who  are  fitted  to  profit  by  them,  and  the  courses  on  the  History 
of  Architecture  (la,  U,  Ic)  may  be  counted  towards  the  degree  of  A.B. 

Students  in  the  College  intending,  after  graduation,  to  take  up  the  stadj 
of  Architecture  professionally,  are  advised  to  arrange  their  College  courae 
in  such  a  way  as  to  provide  a  foundation  for  their  professional  studies. 
Besides  taking  tlie  courses  in  Fine  Arts,  such  students  are  recommended 
to  study  the  History  of  Greece  and  Rome,  the  Middle  Ages,  and  the 
Renaissance.  They  may  also,  with  advantage,  take  such  courses  in 
Classical  Philology  as  have  a  bearing  on  the  History  of  Art,  and  it  is 
important  that  they  should  acquire  a  knowledge  of  French  and  Crerman, 
as  the  best  works  on  architecture  are  in  these  languages.  The  mathe- 
matics required  in  the  four  years*  programme  in  architecture  may  with 
great  advantage  be  anticipated.  The  Professor  of  Architecture  will  be 
glad  to  advise  with  students  who  intend  to  plan  such  a  course. 

If  the  College  course  is  carefully  planned  with  that  end  in  view,  it  will 
be  possible  to  graduate  in  Architecture  in  two  years  after  taking  the 
degree  of  Bachelor  of  Arts,  if  some  of  the  professional  studies  have  been 
anticipated. 

The  work  of  the  architect  requires  not  only  a  technical  knowledge  of 
building  processes  and  familiarity  with  architectural  form,  its  history  and 
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me,  but  it  demands  wide  intellectual  sympathy,  cultivated  taste,  and 
trained  imagination.  Such  training  and  cultivation  can  most  readily  be 
obtained  —  or  the  impulse  leading  to  it  can  best  be  given  —  by  a  carefully 
arranged  college  course.  Those  who  intend  to  pursue  architecture  as  a 
profession  are  therefore  strongly  advised  to  take,  if  possible,  a  full 
college  course  before  beginning  their  technical  studies. 

The  President  and  Fellows  of  Harvard  College  have  established  from 
the  Nelson  Robinson  Jr.  Memorial  Fund  the  Nelson  Robinson  Jr.  Trav- 
elling Fellowship  in  Architecture,  of  the  annual  value  of  $1000,  to  be 
held  for  one  year,  and  to  be  awarded  annually  until  further  notice.     (See 

The  degree  of  S.B.  in  Architecture  will  be  conferred  on  students  who 
complete  this  programme,  pass  the  required  examination  satisfactorily, 
and  present  an  acceptable  thesis. 

First  Ybar. 

Technical  and  Historical  Development  of  the  Ancient  Styles  (Architec- 
ture \a), 
Mon,,  Wed.t  Fr%,j  at  12 ^  and  additional  hours  for  drawing,        (V) 

Elementary  Architectural  Drawing.  —  The  Orders  (Architecture  2a). 

Tu,,  Th,y  2,30-4.30,  and  at  least  ten  other  hours,  (XV) 

Principles  of  Delineation,  Color,  and  Chiaroscuro  (Fine  Arts  1). 

Mon.t  Wed,  J  Fri,.,  at  2,30,  and  additional  hours  for  drawing,  (VII) 

Trigonometry  (Engineering  16). 

Tu,,  Th.,  Sat.,  at  10,  first  half-year ;  or  Tu,,  Th,,  Sat,,  at  10, 
second  half-year,  (XI) 

Rhetoric  and  English  Composition  (English  A), 

Divided  into  sections :  I,  Mon.,  Wed.,  Fri,,  at  10;  II,  Mon.,  Wed,, 
Fri.,atll ;  III,  Mon,,  Wed.,  Fri.,  at  12;  IV,  Tu„  Th.,  Sat,, 
atlO;  V,  Tu„Th,,Sat.,atll;  Yl,  Tu.,  Th.,  Sat., at  12,  (XVI) 

German  or  French,  f 
One  full  course, 

^Elementary  Physics  (Physics  B), 

Wed,,  at  12 ;  laboratory  work,  two  hours  a  week  ;  recitations  or  con- 
ferences, one  hour  a  week,  (I  and  V) 

IT  Students  who  have  passed  both  Advanced  French  and  Advanced  German  in  the 
admission  examinations  are  exempted  from  further  stndj  of  the^e  languages. 
*  For  those  who  do  not  present  Physics  for  admission. 
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Second  Teab. 

fTechnical  and  Historical  Development  of  the  Mediaeval  Styles  (Archi- 
tecture 16). 
Mon.,  Wed.,  Fri.,  at  10,  (III) 

Or  fTechnical  and  Historical  Deyelopment  of  Renaissance  and  Modem 
Architecture  (Architecture  Ic). 
Mon.,  Wed,,  Fri.,  at  10.  (IH) 

Freehand  Drawing  (Architecture  3a). 

Two  sections:  I,  Mon,,  Wed.,  Fri.,  at  9,  and  three  other  hours;  II, 
Tu.,  Th.f  Sat.,  at  9,  and  three  other  hours.  (II  or  X) 

Elementary  Architectural  Design  (Architecture  4a). 

Mon.,  2-4.30,  and  at  leaM  twelve  other  hours  a  week.  C^^) 

Descriptive  Geometry.  —  Stereotomy ;  Shades,  Shadows,  and  Perspective 
(Architecture  26). 
Lectures  and  draughting,  Mon.,  Wed.,  Fri.,  11-1.  (IV  and  Y) 

Elementary  Statics  (Engineering  55). 

Tu.,  Th.,  Sat.,  9-11.     First  half-year.  (X) 

Resistance  of  Materials  (Engineering  hd). 

Tu.,  Th.,  Sat. ,9-11.     Second  half-year.  (X) 

^English  Composition  (English  BC). 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructor. 
Half -course.  (VI) 

Gkrman  or  French.^ 
One  full  course. 

Third  Yeab. 

fTechnical  and  Historical  Development  of  the  Mediaeval  Styles  (Archi- 
tecture 16). 
Mon.,  Wed.,  Fri.,  at  10.  (Ill) 

Or  fTechnical  and  Historical  Development  of  Renaissance  and  Modern 
Architecture  (Architecture  Ic). 
Man.,  Wed.,  Fri.,  at  10.  (Ill) 

Freehand  Drawing,  second  course  (Architecture  36). 

Two  sections :   I,  Mon.,  Wed.,  Fri.,  at  9,  and  three  other  hours;  II, 
Tu.,  Th.,  Sat.,  at  9,  and  three  other  hours.  (II  or  X) 

Architectural  Design,  second  course  (Architecture  46). 

Tu.,  2-4.30,  and  at  least  sixteen  other  hours  a  week.  (XV) 

t  These  courses  are  given  in  alternate  year*. 

X  Required  of  those  students  only  who  pass  in  Bnglish  A  with  a  grade  lower  than  0. 

IT  Sec  foot-note  on  page  119. 
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Building  Constraction.  —  Carpentry.     Lectures  and  drawing  (Architec- 
ture 5). 
Mon.j  ai  3.30^  and  two  other  hours.     Second  half-year.  (VIII) 

Theory  of  Design  (Architecture  7a). 

Mon.,  Wed.,  Frt.,  1.30-3.30.  (VI) 

Building  Stones,  Masonry  and  Foundations  (Engineering  8a). 

Man.,  Wed.,  Fri.,  at  21,  for  one  third  of  the  half-year;  for  the 
remainder  of  the  half-year,  Tu.,  Th.,  Sat.,  at  11.  Second  half- 
year.  (IV  and  XII) 

Fourth  Year. 

Freehand  Drawing,  third  course  (Architecture  3^). 

Two  sections  :  I,  Mon.,  Wed.,  ai  9,  and  four  other  hours  ;  II,  Tu., 
Th.,  at  9,  and  four  other  howrs.  (II  or  X) 

Architectural  Design,  third  course  (Architecture  4c).  (XV) 

Modelling  (Architecture  6). 

Th.,  1.30-4.30.     Half-course.  (XVI) 

Contracts  and  Specifications  (Engineering  22). 

Sat.,  at  12.     Second  half  year.  (XIII) 

And  the  equivalent  of  two  courses  selected  from  the  following :  — 

♦Principles  of  Design  in  Architecture,  Sculpture,  and  Painting  (Fine 
Arts  2). 
Mon.,  Wed.,  Fri.,  at  3.30.  (VIII) 

♦The  Fine  Arts  of  the  Middle  Ages  and  of  the  Renaissance  (Fine  Arts  4). 
Mon.,  Wed..  Ft-i.,  at  9.  (II) 

tThe  Private  Life  of  the  Romans  (Latin  10). 

Tu.,  Th.,  and,  at  the  pleasure  of  the  instructor,  Sat.,  at  12. 

(XIII) 
tThe  Life  of  the  Ancient  Athenians  (Greek  10). 

Tu.,  Th.,  and,  at  the  pleasure  of  the  instructor.  Sat.,  at  12.     (XIII) 

History  and  Principles  of  Landscape  Architecture  (Landscape  Architec- 
ture 1).     Mon.,  Wed.,  Fri.,  at  9.  (II) 

Aesthetics  (Philosophy  10). 

Mon.,  Wed.,  Fri.,  at  2.30.     Second  half-year.  (VII) 

Bridges  and  Buildings  (Engineering  7a). 

Mon.,  Wed.,  Fri.,  at  1.30-4.30.  (VI) 

Heating  and  Ventilation  (Engineering  12c). 

Tu.,  Th.,  Sat.,  at  10.     First  half-year.  (XI) 

♦  Fine  Arts  2  and  Fine  Arts  4  cannot  both  be  counted  by  the  same  student  for  a  degree, 
t  These  courses  are  given  in  alternate  years. 
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LAHDSCAPB  ARCHITECTUSS. 

The  object  of  the  programme  of  study  outlined  below  is  to  proride  tlie 
instruction  in  the  elements  of  technical  knowletige  and  the  training  in 
the  principles  of  design  which  together  form  the  proper  basis  for  the 
professional  practice  of  Landscape  Architecture. 

Instruction  in  the  Theory  of  Design  will  begin  in  the  first  year  with  the 
historical  and  technical  courses,  Fine  Arts  1  and  Architecture  la,  fol- 
lowed by  a  special  course  in  the  second  year  on  the  History  and  Principles 
of  Landscape  Design,  consisting  of  lectures  supplemented  by  collateTal 
reading,  conferences  and  exercises  in  drawing  illustratire  of  the  lectarea. 
This  special  course  will  be  supplemented  by  a  general  course  on  tibe 
Principles  of  Design  in  the  Fine  Arts  (Fine  Arts  2)  and  by  a  course  in 
Elementary  Architectural  Design  (Architecture  4a).  The  latter,  which 
is  a  second  year  course  for  students  of  architecture,  will  be  modified  to 
meet  the  needs  of  the  Landscape  students,  and  atress  will  be  laid  upon 
planning  the  general  arrangement  of  buildings,  upon  the  treatment  of 
axial  arrangements  and  symmetry  in  design,  and  upon  the  grouping  of 
masses,  rather  than  upon  architectural  detail.  During  the  third  and 
fourth  years,  there  will  be  given  successive  courses  in  Landscape  Design, 
including  occasional  lectures,  but  consisting  chiefly  of  the  actual  solution 
of  problems  of  design  by  the  students  under  the  guidance  and  criticism  of 
the  instructors. 

As  a  prerequisite  to  intelligent  and  successful  design  the  students  will 
be  given  a  working  knowledge  of  the  materials  which  are  required  in  the 
execution  of  plans,  and  a  familiarity  with  the  means  by  which  they  are 
utilized.  In  tliis  connection  particular  attention  will  be  given  to  the 
study  of  plants  both  as  individuals  and  as  elements  of  landscape.  In 
the  first  year  will  be  given  lectures  and  laboratory  work  in  Botany, 
supplemented  by  study  of  plants  and  garden-work  at  the  Botanic  Garden. 
The  second  year  includes  a  course  in  Horticulture  at  the  Bussey  Institu- 
tion, consisting  of  lectures,  with  study  and  practice  in  the  greenhouses 
and  in  the  field  and  garden.  In  the  third  and  fourth  years  there  will  be 
given  successive  courses  on  Plants  in  Relation  to  Landscape  Planting, 
conducted  mainly  at  the  Bussey  Institution  and  the  Arnold  Arboretum. 
These  courses  will  be  carefully  related  to  the  courses  in  Design  and 
will  be  supplemented  by  special  summer  work  after  the  third  year. 

All  the  other  technical  instruction,  which  is  closely  similar  to  that 
required  for  Engineers  and  Arcliitects,  will  be  given  in  the  new  build* 
ing  of  the  Architecture  Department  (see  p.  9x1)  at  Cambridge,  with  the 
exception  of  the  summer  field  course  in  Surveying,  which  is  con- 
ducted at  Squam  Lake,  N.  H.      This  course  will  ensure  the  necessary 
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familiarity  with  the  making  and  interpreting  of  topographical  maps. 
For  the  general  training  of  the  eye  and  liand,  and  as  a  necessary 
preliminary  and  accompaniment  to  the  courses  in  Design,  much  attention 
will  be  given  to  both  mechanical  and  free-hand  drawing.  The  engineer- 
ing requirements  of  the  profession  will  be  fulfilled  in  the  courses  in 
Trigonometry,  Topographical  Surveying,  Construction  and  Maintenance 
of  Common  Roads,  Water  Supply  and  Drainage,  Masonry  and  Founda- 
tions, and  Contracts  and  Specifications.  The  courses  in  Landscape  Design 
will  further  include  the  elaboration  of  construction  plans.  The  courses 
in  Elementary  Architectural  Design,  and  in  the  Technical  and  Historical 
Development  of  the  Ancient,  Renaissance,  and  Modern  Styles,  will  give 
a  valuable  training  in  the  principles  of  design  and  some  knowledge  of  the 
treatment  of  the  minor  problems  of  an  architectural  nature  arising  in 
connection  with  most  landscape  work  and  especially  in  connection  with 
formal  gardens  and  terraces.  It  will  also  give  a  sufficient  knowledge  of 
architectural  methods  to  prepare  for  intelligent  conference  with  architects 
in  regard  to  the  problems  in  which  the  two  professions  overlap. 

The  four  courses  in  Geology  and  Geography  are  included  in  the  pro- 
gramme in  order  to  give  a  useful,  practical  understanding  of  geological 
structure  and  weather  conditions,  and  to  open  the  way  to  a  better  com- 
prehension of  landscape  forms  and  a  more  intelligent  sympathy  in  dealing 
with  them. 

With  the  best  of  technical  training,  the  professional  success  of  a 
Landscape  Architect  must  depend  largely  upon  his  ability  to  enter  into 
touch  with  the  wide  range  of  ideals  wliich  he  is  sure  to  find  among  his 
clients.  In  no  way  can  this  ability  be  fostered  more  effectively  than  by 
the  broadening  influence  of  a  college  education,  and  while  the  following 
programme  represents  a  four  years*  course  open  to  students  who  can  pass 
the  entrance  examinations  of  the  School,  it  is  expected  that  a  large  pro- 
portion of  them  will  have  taken  a  full  college  course  before  devoting 
themselves  to  strictly  professional  work.  The  college  student  who 
arranges  his  programme  with  that  end  in  view  can  take  with  his  other 
work  a  sufficient  number  of  semi-technical  studies  to  fit  himself  for 
completing  the  programme  in  Landscape  Architecture  in  three  or  even  in 
two  years  after  receiving  the  A.B.  degree.  The  instruction  in  the  purely 
professional  courses  is  therefore  addressed  primarily  to  those  approaching 
the  subject  from  the  point  of  view  of  graduate  students. 

The  examinations  for  admission  are  the  same  as  those  required  for  the 
other  departments  of  the  Lawrence  Scientific  School.  Candidates  for 
admission  intending  to  pursue  the  Landscape  Course  are  strongly  urged 
to  offer  Botany,  Free-hand  Drawing,  Projections,  Elementary  and  Ad- 
Tanced  Physics,  and  both  French  and  German. 

The  degree  of  Bachelor  of  Science  in  Landscape  Architecture  will  be 
conferred  on  students  who  complete  the  following  programme,  pass  the 
examinations  satisfactorily,  and  present  an  acceptable  thesis. 
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FiBST  Tbar 

Principles  of  Delineation  (Fine  Arta  1). 

J/bn.,  Wed,y  Fri.,  at  2.30,  and  additional  kourt  for  drawing,  (VJLI) 

Technical  and  Historical  Development  of  the  Ancient  Styles  of  Architec- 
ture (Areliitecture  In). 
.Ifort.,   Wed.,  Frx.,  at  12,  and  additional  hours  for  drawing.        (V) 

Elementary  Architectural  and  Landscape  Drawing  (Architecture  2a). 
Th.,  Th.,  2.30-4.30,  and  at  least  ten  other  hours.  (XV) 

Trigonometry  (Engineering  \h). 

I  {first  half-year),  Tu.,  Th.,  Sat.,  at  10;  or  II  {second  half -year)  ^ 
Tu.,  Th.,  Sat.,  at  10.  (XI) 

Elementary  Botany  (Botany  I). 

Th.,  rh.,  at  10 ;  laboratory  work, /our  hours  a  week.  Second  half 
year.  (^3CI) 

Rhetoric  and  Englijh  Composition  (English  A). 

I,  Mon.y  HVrf.,  Fri.,  at  10 ;  II,  Mon.,  Wed.,  Fri.^  ai  11 ;  III,  JTon., 
Wed.,  FH.,  at  12;  IV,  Tit.,  Th.,  Sat.,  at  10;  V,  Tu.,  Th.,  Sai., 
at  11  ;  VI.  Tu.,  Th.,  Sat.,  at  12.  (XVI) 

German  or  French,  one  full  course  in  addition  to  the  admission  require 
ments. 

Second  Year 

History  and  Principles  of  Landscape  Architecturs  (Landscape  Architec- 
ture 1). 
Man.,  Wed.,  FH.,  ai  9.  (II) 

Principles   of  Design   in   Architecture,    Sculpture,  and  Painting  (Fine 
Arts  2)- 
.}fon..  Wed.,  Fri.,  at  3.30.  (VIH) 

Elementary  Architectural  Design  (Architecture  4a). 

Mon.,  2-4.30,  and  at  least  twelve  other  hours.  (VII) 

fTcchnical  and   Historical   Development  of  Renaissance  and   Modem 
Architecture  (Architecture  Ic). 
Mon.,  Wed.,  Fri.,  at  10.  (Ill) 

Or  Physiography  of  the  Lands  (Geology  A) , 

Mon.,  Wed.,  Fri.,  ai  11 ;  laboratory  work  (two  hours  a  week)  in 
sections  as  folloMs  :  I,  Mon.,  1.30-3.30;  II,  Tu.,  9-11;  III, 
Tu.,  11-1;  IV,  Th.,  1.30-3.30.  (IV) 

t  Architecture  1c  in  griven  in  altcmHte  years  and  the  student  is  required  to  altexiuito 
this  course  with  Geolof^y  A  and  Geology  B. 


125 

And  Meteorology,  elementary  course  (Geology  B), 

Mon.,  Wed.y  Fri.,  at  11;  laboratory  work  {two  hours  a  week)  in 
sections  as  follows:  I,  Man.,  1.30-3.30;  II,  Tu.^  9-11;  III, 
Tu,,  11-1;  IV,  Th.,  1.30-3.30,  (IV) 

Horticulture  (Horticulture  la).    At  the  Bussey  Institution. 
Tu.  at  12y  Th.  at  11.30,  Sat.  at  9.30  and  10.30. 

Horticulture  16.     At  the  Bussey  Institution. 

Tu.  at  11,  Th.  at  10.30;  laboratory  work,  Tu.,  Th.,  1  to  3. 

Surveying  (Engineering  4a). 

Six  weeks,  beginning  about  June  15.  Summer  work  at  Squam 
Lake. 

English  Composition  (English  BO. 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructor. 
Half-course.  (VI) 

Optional 

Agricultural  Chemistry.     At  the  Bussey  Institution. 
Mon.,  Fri.,  9.30-10.30. 

Third  Ybab 

Practice  in  Landscape  Design,  first  course,  (Landscape  Architecture  2). 
Mon.,  Wed.,  Fri.,  at  1.30-4.30,  and  additional  hours.  (VI) 

Freehand  Drawing  (Architecture  Sa). 

Two  sections:  I,  Mon.,  Wed.,  Fri.,  at  9,  and  three  other  hours ;  II, 
Tu.,  Th.,  Sat.,  at  9,  and  three  other  hours.  (II  or  X) 

Physiography  of  the  Lands  (Geology  A). 

Mon.,  Wed.,  Fri.,  at  11;  laboratory  work  (two  hours  a  week)  in 
sections  as  follows:  I,  Mon,,  1.30-3.30 ;  II,  Tu.,  9-11;  III, 
Tu.,  11-1 ;  IV,  Th.,  1.30-3.30.  (IV) 

And  Meteorology,  elementary  course  (Geology  B). 

Mon.,  Wed.,  Fri.,  at  11  ;  laboratory  work  (two  hours  a  week)  in 
sections  as  follows:  I,  Man.,  1.30-3.30 ;  II,  Tu.,  9-11;  III, 
Tu.,  11-1;  IV,  Th.,  1.30-3.30.  (IV) 

Or  tTechnical  and  Historical  Development  of  Kenaissance  and  Modern 
Architecture  (Architecture  \c). 
Mon.,  Wed.,  Fri.,  at  10.  (Ill) 

Study  of  Plants  in  relation  to  Planting  Desijjn,  first  course,  (Horticul- 
ture 2).     At  the  Bussey   Institution,   second  half-year. 
Tu.  at  2.30,  and  Sat.  9.30. 

t  See  uote  on  page  9. 
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Elementary  Geology  (Geology  4). 

Mon.,  Wed.,  Fri.,  at  12.     First  half-year.  (V) 

Elementary  Field  and  Laboratory  Geology  (Geology  5). 
Wed.,  and  usually  Fri.^  at  12. 

In  February  and  March:  laboratory  work,  iteo  hours,  ttnee  a  teeek, 
in  sections:  Section  A,  Tu.,  Th.,  10-12 ;  or  B,  Tu.,  Th.,  1.30- 
3.30:  orC,  Wed.,  Fri.,  1.30-3.30.  In  April  and  May:  field 
work,  Th.  or  Fri,  (one  half -day  a  week),  and  laboratory  or  field 
work,  Tu.  or  Wed.     Second  half -year.  (V) 

Construction  and  Maintenance  of  Common  Roads  (Engineering  4e). 

Tu.,  Th.j  Sat.,  at  9.     Sesond  half-year,  (X) 

Summer  work  in  the  Study  of  Plants. 

Fourth  Year 

Practice  in  Landscape  Design,  second  course,  (Landscape  Architecture  3). 
Mon.,  Wed.,  Fri.,  1.30-4.30,  and  additional  hours.  (VI) 

Study  of  Plants  in  relation  to  Planting  Design^,  second  course^  (Horti- 
culture 3).     At  the  Bussey  Institution,  first  half-year,  and  at 
Cambridge,  second  half-year. 
Th.,  at  2.30,  Sat.,  at  9.30. 

Freehand  Drawing,  second  course,  (Architecture  36). 

Two  sections  :  I,  Mon.,  Wed.,  Fri.,  at  9,  and  three  other  hours  ;  II, 
T'U.,  Th.,  Sat.y  at  9,  and  three  other  hours.  (II  or  X) 

Water  Supply  an<l  Sanitary  Engineering  (Engineering  6c). 

Mon.,  Wed.,  Fri.,  at  10,  and  three  hours  of  laboratory  work.  First 
half-year.  (Ill) 

Building  Stones,  Masonry,  and  Foundations  (Engineering  8a). 

Mon.,  Wed.,  and  Fri.,  at  11,  for  one  third  of  the  hcUf-year  ;  for  the 
remainder  of  the  half-year,  Tu.,  Th.,  Sai.^  ai  11,  Second  half- 
year.  (rV  and  XII) 

Contracts  and  Specifications  (Engineering  22). 

Sat.,  at  12.     Second  half-year.  (XIH) 

Thesis. 
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FORESTRY. 

'This  programme  of  Btudy  is  intended  for  students  who  are  preparing 
themselves  for  scientific  and  practical  work  in  Forestry. 

The  degree  of  Bachelor  of  Science  in  Forestry  will  he  conferred  on 
students  who  have  satisfactorily  completed  all  the  requirements  of  this 
programme. 

First  Year. 

Trigonometry  (Engineering  16). 

I,  Tu.,  Th,,  Sai.,  at  10,  first  half-year ;  or,  II,  Tu.,  Th,,  Sat.,  at 
10,  second  half-year.  (XI) 

Elementary  Botany  (Botany  1). 

Tu.,  Th.,  at  10;  laboratory  practice,  four  hours  a  week.  Second 
half-year.  (XI) 

Morphology  of  Plants  (Botany  2). 

Mon.,  Wed.,  Fri.,  at  2.30.     Laboratory  work.     First  half-year. 

(VII) 
Elementary  Geology  (Geology  4). 

3fon.,  Wed.,  Fri.,  at  12.     First  half-year.  (V) 

Elementary  Field  and  Laboratory  Geology  (Geology  5). 
Wed.,  and  usually  Fri.,  at  12. 

In  February  and  March  :  laboratory  work,  two  hours,  tvnee  a  week, 
in  sections:  Section  A,  Tu.,  Th..  10-12 ;  or  B,  Tu.,  Th.,  1.30- 
3.30;  or  C,  Wed.,  Fri.,  1.30-3.30.  In  April  and  May:  fieM- 
work,  Th.  or  Fri.,  one  half-day  a  week,  and  laboratory  or  field- 
work,  Tu.  or  Wed.     Second  half-year.  (V) 

General  Descriptive  Physics  (Physics  1). 

Tu.,  Sat.,  at  12 ;  laboratory  work,  one  two-hour  exercise  a  teeek. 

(XIII) 
Surveying  (Engineering  4a) . 

Six  weeks,  beginning  as  early  as  possible  in  June. 

Khetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Mon.,  Wed.,  Fri.,  at  10 ;  II,  Mon.,  Wed., 
Fri.,  at  11;  III,  Mon.,  Wed..  Fri.,  at  12;  IV,  Tu.,  Th.,  Sat.,  at 
10;  V,  Tu.,  Th.,  Sat.,  at  11 ;  VI,  Tu.,  Th.,  Sat.  at  12.   (XVI) 

One  full  course  in   German  or  French   in   addition  to  the   admission 
requirements. 
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Sbcord  Tbab. 

Htftorj  and  Principles  of  Landacape  Architecture  (LondBcmpe  Architect 
tare  1). 
Mon.,  Wed,,  Fri.,  ai  9.  (II) 

Horticulture  (Horticulture  la).     Al  the  Bus$ey  Ifuiitution. 
Tu.j  at  12;   Th.,  ai  11.30;  Sat,,  at  9.30  and  10.30. 

Horticulture  16.     At  ike  Bussey  Institution. 

Tu.t  at  11 ;  Th.,  at  10.30.    Laboratory  work,  Tu.^  Th.,  1  to  5- 

Silviculture  (Forestry  1). 

Three  times  a  week.     Second  half -year. 

Forest  Measurements  (Forestry  2). 

Three  times  a  week.     Second  half-yea^. 

Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Mon.y  Fri.,  at  12 ;  laboratory  work,  Tu.,  Th.,  1.30-3.30,  or  Wed., 
FH.,  2.30-4.30.  (V . 

Elementary  Zoology  (Zoology  1). 

Tu.,  Th.,  and  alternate  Sots.,  at  10;  laboratory  exercises  may  be 
taken  in  any  one  of  the  following  sections:  I,  Sat.,  9-10  and 
11-1;  II,  Mon.,  9-12;  III,  Mon.,  1.30-4.30 ;  IV,  Tu.,  9-10 
and  11-1 ;  V,  Tu.,  1.30-4.30.     First  half-year.  (XI) 

Morphology  of  Animals  (Zoology  2). 

Mon.,  Wed.,  Frx.,  at  2.30.     Laboratory  work.     Second  half-year. 

(VII) 
English  Composition  (English  BC). 

Wed.,  at  1.30,  and  a  second  hour  ai  the  pleasure  of  the  instructor. 

Half-course.  (VI) 

Plant  Study  in  the  summer. 

Third  Year. 

Study  of  Plants  in  relation  to  Planting  Design  (Hortacultore  2).    Aithe 
Bussey  Institution,  second  half-year. 
Tu.,  at  2.30;  and  Sat.,  at  9.30. 

Dendrology,  or  Forest  Botany  (Forestry  3). 
Three  times  a  week.     First  half-year. 

Forestry  4. 

Construction  and  Maintenance  of  Common  Reads  (Engineering  4e). 

Tu.,  Th.,  Sat.,  at  9.     Second  half-year.  (X) 
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Organic  Chemistry  (Chemistry  2). 

Tu.,  Th.y  Sat.,  at  11,     First  half -yeetr.  (XII) 

Physiography  of  the  Lands  (Geology  A) . 

Mon.y  Wed..,  Fri.,  at  11 ;  laboratory  work  (two  hours  a  week)  in 
sections  as  follows:  I,  Mon.,  1.30-3.30;  II,  Tu.,  9-11  ;  III, 
Tu.,  11-1;  IV,  Th.,  1.30-3.30.     First  half-year.  (IV) 

Meteorology,  elementary  course  (Geology  B). 

Mon.,  Wed. J  Fri..,  at  11  ;  laboratory  work  (two  hours  a  week)  in 
sections  as  follows:  I,  3fon.,  1.30-3.30;  II,  Tu.,  9-11;  HI, 
Tu.,  11-1 ;  IV,  Th.,  1.30-3.30.     Second  half-year.  (IV) 

General  Geology  (Geology  8). 

Wed.,  Fri.,  and  occasionally  Mon.,  at  9,  with  additional  hours  for 
conference  and  field-work.  (II) 

Forest  Study  in  the  summer. 

Fourth  Year.      • 

The  student  is  to  take  at  least  three  courses  approved  by  the  instructor  in 
charge  of  the  programme,  and  to  present  a  Forestry  project  or 
report  to  count  as  two  courses. 

CHEMISTRY. 

This  programme  of  study  is  intended  for  students  preparing  to  become 
practical  chemists  or  teachers  of  the  science. 

The  degree  of  Bachelor  of  Science  in  Chemistry  will  be  conferred  on 
students  who  complete  this  programme,  pass  the  required  examinations^ 
and  present  a  satisfactory  thesis. 

The  instruction  in  Chemistry  is  given  in  Boylston  Hall. 

First  Year. 

Descriptive  Inorganic  Chemistry  (Chemistry  I). 

Mon.,  Fri.,  at  12;  laboratory  work,  Tu.,  Th.j  1.30-3.30,  or  Wed., 
Fri.,  2.30-4.30.  (V) 

Algebra  (Engineering  la). 

Mon.,  Wed.,  Fri.,  at  10  or  11.     First  half -year.  (HI) 

Trigonometry  (Engineering  16). 

I,  Tu.,  Th.,  Sat.,  at  10,  first  half-year;  or  II,  Tu.,  Th.,  Sat., 
at  10,  second  half-year.  (XI) 
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Mechanical  Drawing  (Engineering  3a). 

Mon.,  at  1.30  ;  draughting,  ttz  hourt  a  week;  I,  Mon.,  /W.,  1,80- 
4.30:  II,  Tu.,  Th.,  1.30-4.30.  (VI) 

*£xporiuiental  Physics  (Physics  B). 

Locturcs,  Wed.,  at  12;  laboratory  work,  two  hours  a  week;  and 
recitations  or  conferences  one  hour  a  week.  (I  and  V) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Mon.,  Wed.,  /W.,  at  10 ;  II,  Mom,,  Wed,, 
Fri.,at  11;  III,  Mon.,  Wed.,  Fri.,  at  12;  IV,  Tu,,  Tk.,  Sat,, 
at  10;  V,  ru.,  Th„  Sat,,  at  11;  VI,  Tu.,  Tk,,  Sat,,  ai  12, 

(XVI) 
German  or  French. 

One  full  course  in  addition  to  the  admission  requirements. 

Second  Ybab. 

Analytic  Geometry  (Engineering  \d), 

Man.,  Wed.,  Fn.,  at  10  or  11.  (Ill) 

Organic  Chemistry  (Chemistry  2). 

Man.,  Wed.y  Fri.,  at  9,  (II) 

Qualitative  Analysis  (Chemistry  3). 

Man.,  Wed.,  FH.,  at  11,  (IV) 

Quantitative  Analysis,  gravimetric  and  Tolumetric  (Chemistry  4). 

Mon.,  Wed.,  Fri.,  at  3.30,  (VIII) 

Experimental  Physics  (Physics  C). 

Two  lectures  (one  to  the  class  as  a  whole,  Th,y  at  12 ^  and  one  to  the 
class  in  five  sections,  Mon.,  Tu.y  Wed,,  Th,t  and  Fri,,  at  2)  ;  three 
hours  of  laboratory  work  (seven  sections:  Jfon.i  TV.,  Wed.^  Tk.^ 
and  Fri.,  3-6 ;  Mon.  and  Tu..,  10-1). 

Or  General  Descriptive  Physics  (Physics  1). 

Tu.,  Sat.,  at  12 ;  laboratory  work,  two  hours  a  week.  (^HI) 

English  Composition  (English    BC). 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructor. 
Half -course,  (VI) 

German  or  French. 
One  full  course. 

Third  Year. 

Differential  and  Integral  Calculus  (Engineering  le). 

Tu.,  Th.,  Sat.,  at  11.  (XII) 

The  Carbon  Compounds  (Chemistry  5). 

Mon.,  Wed.,  Fri.,  at  9.  (II) 

*  Required  of  those  who  have  not  passed  Elementtfry  Physics  for  admission. 


131 

Chemical  Philosophy  (Chemistry  8). 

Tu.y  Th,,  at  12,     Second  half-year,  (XIII) 

AdTanced  Quantitative  Analysis  (Chemistry  9). 

Mon„  Wed,,  Fri.,  at  2,30,     First  half-year,  (VII) 

Gas  Analysis  (Chemistry  10). 

Mon„  Wed,,  Fri,,  at  2.30.     Second  half-year.  (VII) 

One  elective  coarse  chosen  under  the  direction  of  the  Division  from 
the  list  given  under  the  Fourth  Year. 

Fourth  Teas. 

Physical  Chemistry  (Chemistry  6). 

Mon„  Wed,,  Fri„  at  22,  (V) 

Industrial  Chemistry  (Chemistry  11). 

Tu.,  Th.,  Sat,,  at  10,  (XI) 

Three  courses  of  electives  chosen  under  the  direction  of  the  Division 
from  the  following  list :  — 

Chemistry  7,  12,  13,  14,  20a,  206,  20£;,  20<i,  20e. 

Engineering  36,  11a,  126,  13a,  16a. 

Physics  3,  6a,  66. 

Botany  1,  2,  6. 

Zoology  1,2. 

Geology  4,  5. 

Mineralogy  2,  7,  8. 

Mining  2,  3,  7,  9,  10. 

GEOLOGY. 

The  studies  in  this  programme  are  designed  to  furnish  a  special 
training  for  those  who  wish  to  prepare  themselves  for  duty  in  Geo- 
logical Surveys  or  for  teaching.  The  studies  may,  on  special  applica- 
tion to  the  Administrative  Board  of  the  School,  be  varied  to  meet  the 
wants  of  individual  students  beyond  the  limits  indicated  in  the  programme. 

Students  who  design  entering  the  School  in  the  autumn  of  any  year 
are  advised  to  take  the  Summer  Course  in  Elementary  Geology,  which 
is  regarded  as  the  equivalent  of  Geology  4  and  5. 

Instruction  in  Geology  is  given  in  the  museum,  laboratories,  and  lecture 
rooms  of  the  Department  of  Geology  in  the  newly  erected  wing  of  the 
University  Museum  on  Oxford  Street. 

The  degree  of  S.B.  in  Geology  is  conferred  on  students  who  complete 
this  programme  and  pass  the  required  examinations  satisfactorily* 
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First  Tbab. 
Algebra  ( Kntrtneering  la). 

.VoM.,  Wed.,  Frt„  at  10  or  11.     Firwi  half-year.  (Ill) 

Trijfononietry  ( EnffineerinK  \b). 

I,  Tit.,  Th.,  Sat.,  at  10,  first  half-year;  or  II,  7^.,  T*.,  Sat,,  at 
JO,  second  half-year.  (XI) 

Analytic  Ot'onu-try  (Knjoncoring  Irf). 

Mitn.,  Wed.,  FH.,  at  10  or  11.     ^Second  half-yea^,  (III) 

Mccluinicul  Dniwiiis^  (Engineering  3a). 

Man.,  (it  1.30 ;  draugliting,  sii  hours  a  week,  I,  Jfon.,  /W.,  1.30- 
4.3(f:    II,    Til.,  Th.,  1.30-4.30.  (VI) 

♦ExiHTinu'ntal  Physics  (Physics  /?). 

Wed.,  at  12 ;  hihtinitory  work,  two  hours  a  week,  and  recitations  or 
conferonct'8  one  hour  a  week.  (I  and  V) 

Descriptive  Inorganic  rhemistry  (Chemistry  1). 

Mon..  Fri.,  at  22 ;  laboratory  work,  Tu.,  Th.,  1.30-3.30,  or  Wed., 
Fri..  2.30-4.30.  (V) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Man.,  Wed.,  Fri.,  at  10;  II,  Mon.,  Wed., 
Fri..  at  11  ;  III,  Mon.,  Wed.,  Fri..  at  12;  IV,  Tu,.,  Th.,  Sat., 
at  10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Tu.,  Th.,  Sat.,  at  12.    (XVI) 

One  full  course  in   German   or  French  in  addition  to  the  admission 
requirements. 

Geology  SI  recommended  in  place  of  Geology  4  and  5  of  the  Second  year. 

Second  Year. 

Physiography  of  the  Lands  (Geology  A). 

Mon.,  Wed.,  Fri.,  at  11,  laboratory  work  {two  hours  a  week)  in 
sections  as  follows  :  I,  Mon.,  1.30-3.30;  II,  Tu.,  9-11;  III,  Tu., 
11-1;  IV,  Th.,  1.30-3.30.     First  half-year.  (IV) 

tEleniontary  Geology  (Geology  4). 

Mon.,  Wed.,  Fri.,  at  12.     First  half-year.  (V) 

tElomentary  Field  and  Laboratory  Geology  (Geology  6). 
Wed  t  (^nd  usually  Fri.,  at  12. 

In  February  and  March :  laboratory  work,  two  hours,  twice  a  week, 
in  sections:  Section  A,  Tu.,  Th.,  10-12 ;  or  B,  Tu.,  Th.,  1.30- 
3.30;  or  C,  Wed.,  Fri.,  1.30-330.  In  April  and  May:  field- 
work,  Th.  or  Fri,  one  half  day  a  week,  and  laboratory  or  field- 
work,  Tu.  or  Wed.     Second  half-year.  (V) 

*  Fhviiics  B  inHV  be  omitted  by  those  students  who  bare  pMsed  lo  Ezperimentd 
PhyHicB  for  admission. 

t  If  not  anticipated  by  Geology  SI. 
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Mineralogy  (Mineralogy  2). 

Mon.y  Wed.  J  Fri.,  at  10;  and  jive  laboratory  hourSt  to  be  chosen 
from  the  following  periods:  Tu.,  9-12;  1.30-4.30.  Wed.  and 
FH.,  11-1;  1.30-4.30,  (III) 

Experimental  Physics  (Physics  (7) . 

Two  lectures  (one  to  the  class  as  a  whole,  Th.^  at  12j  and  one  to  the 
class  in  five  sections,  Mon.y  Tu.j  Wed.,  Tk.y  and  Fri.y  at  2;  three 
hours  of  laboratory  work  (seven  sections :  Mon.j  Tu.,  Wed.,  Th., 
and  FH.,  3-6;  Man.  and  Tu.,  10-1).  (XIII) 

Or  Greneral  Descriptive  Physics  (Physics  1). 

I'm.,  Sat.,  at  12;   laboratory  work,  two  hours  a  week.  (XIII) 

Elementary  Zoology  (Zoology  1). 

Iht.f  Tk.y  and  alternate  Sais.,  at  10;  laboratory  exercises  may  be 
taken  in  any  one  of  the  following  sections:  I,  Sat.,  9-10  and 
11-1;  II,  Mon.,  9-12;  III,  Mon.,  1.30-4.30;  IV,  Tu.,  9-10 
and  11-1;  V,  Tu.,  1.30-4.30.     First  half -year.  (XI) 

Elementary  Botany  (Botany  1). 

Tu.,  Th.y  at  10 ;  laboratory  practice,  four  hours  a  week.  Second 
hcUf-year.  (XI) 

Surveying  (Engineering  4a).      Summer  Work   at   Squam  Lake.      Six 
weeks y  beginning  about  June  15. 

English  Composition  (English  BC^. 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructor. 
Half-course.  (VI) 

Third  Year. 

[Physiography  of  the  United  States  (Geology  6). 

Mon.y  Wed.,  Fri.,  at  12.     Second  half-year."]  (V) 

Omitted  in  1903-04. 

Or  Physiography  of  Europe  (Geology  7) . 

Mon.y  Wed.t  Fri.,  at  12.      Second  half -year.  (V) 

General  Geology  (Geology  8). 

Wed.  J  Fri.  {and  occasionally  Mon.),  at  9,  with  additional  hours  for 
conference  and  field-work.  (II) 

Palaeontology  (Geology  11). 

Tu.,  Th.,  at  2.30,  with  additional  laboratory  hours.  (XV) 

Petrography  (Mineralogy  12). 

Tu.^   Th.,  at  lit  o.nd  an  occasional  third  hour,  with  additional 
laborcUory  hours.  (XII) 

And  either  German  Ic,  or  a  course  in  French  more  advanced  than  French^, 
if  not  taken  before. 
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FOUBTH  TkAX. 

Mining  Geology  (Geology  10). 

Tu.,  Th,,  Sat.,  at  10.  (XT) 

Historical  Geolo^  (Geology  15). 

Wtd..at3.30.  (VIII) 

Advanced  Geological  field-work  (Geology  22). 

Th.,  at  3.30,  and  a  second  hour  at  the  pUasurt  of  ike  ingtrydor. 

(XVI) 

And  two  additional  courses  approved  by  the  Department  of  Geology. 

BIOLOGY. 

The  degree  of  Bachelor  of  Science  in  Biology  will  be  conferred  on 
students  who  complete  this  programme  satisfactorily,  pass  the  required 
examinations,  and  present  a  satisfactory  thesis. 

The  instruction  in  this  programme  will  be  given  in  the  Muaeum  of 
Comparative  Zoology. 

First  Year. 

Elementary  Zoology  (Zoology  1). 

Tu.y  Th.j  and  alternate  Sais.,  at  10 ;  laboratory  exercises  may  be 
taken  in  any  one  of  the  following  sections  :  I,  Sai,f  9-10  and  11-1 ; 
II,  Mon.,  9-12;  III,  Man.,  1.30-4.30;  IV,  TV.,  9-10  and 
11-1;  V,  Tu.,  1.30-4.30.     First  half-year.  (XI) 

Morphology  of  Animals  (Zoology  2). 

Man.,  Wed.y  Fri.,  at  2.30,    Laboratory  work.     Second  half-^ear. 

CVH) 
Elementary  Botany  (Botany  1). 

Tu.f  Th.,  at  10;  laboratory  practice, /our  hours  a  week.     Second 

half-year.  (XI) 

Morphology  of  Plants  (Botany  2). 

Mon.,  Wed.,  Frx.,  at  2.30.     Laboratory  work.     Firsi  half  "year. 

(VII) 
♦Experimental  Ph^'sics  (Physics  B). 

Lectures,  Wed.,  at  12 ;  laboratory  work,  two  hours  a  week  t  and  recita- 
tions or  conference  one  hour  a  week.  (I  and  V) 

Physiography  of  the  Lands  (Geology  A) . 

Man,,  Wed.,  Fri.,  at  11;  laboratory  work  {two  hours  a  week)  in 
sections  as  follows:  I,  Man.,  1.30-3.30;  II,  TVf.,  9-11;  III, 
Tu.,11-1;  IV,  Th.,  1.30-3.30.     First  half-year.  (IV) 

*  Phy<)io«<  B  may  be  omitted  by  those  students  who  have  passed  in  Ezperimenlal 

PhyMicM  for  admission. 
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Heteorology,  elementary  course  (Geology  B), 

Mon,,  Wed.y  Fri..,  at  11 ;  laboratory  work  (Jwo  hours  a  week)  in 
sectiona  as  follows:  I,  Mon,,  1.30-3,30;  II,  Tu.,  9-1 1 ;  III, 
Tu„  11-1;  IV,  TJi.y  1.30-3.30,     Second  half-year,  (IV) 

Bhetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Mon.,  Wed.,  Fri.j  at  10;  II,  J/bn.,  Wed., 
Fri.,  at  11;  III,  Jfo».,  Wed.,  Fri.,  at  12;  IV,  Tu.,  Th.,  Sat.,  at 
10;  V,  Tu.,  Th.,  Sat.,  at  11;  VI,  Tu.,  Th.,  Sat.,  at  12.      (XVI) 

German  or  French.     One  fall  course. 

Second  Year. 

Morphology,  Histology,  (Ecology,  and  Physiology  of  Flowering  Plants 
(Botany  8). 
Tu,,  Th.,  at  2.30.    Laboratory  work.  (XV) 

Comparatiye  Anatomy  of  Vertebrates  (Zoology  8). 

Tu.,  Th.,  Sat.,  at  9.     Laboratory  work.  (X) 

Descriptiye  Inorganic  Chemistry  (Chemistry  1). 

Mon.,  Fri.,  at  12;  laboratory  work,  Tu.,  Th.,  1.30-3.30  ;  or  Wed., 
Fri.,  2.30-4.30.  (V) 

Experimental  Physics  (Physics  C). 

Two  lectures  (one  to  the  class  as  a  whole,  Th.,  at  12,  and  one  to  the 
class  in  five  sections,  Mon.,  Tu.,  Wed.,  Th.,  and  Fri.,  at  2)  ;  three 
hours  of  laboratory  work  (seven  sections:  Mon.,  Tu.,  Wed.,  Th., 
and  Fri.,  3-6;  Mon.  and  Tu.,  10-1).  (XIII) 

Or  General  Descriptive  Physics  (Physics  1). 

Tu.,  Sat,,  at  12 ;  laboratory  work,  two  hours  a  week.  (XIII) 

English  Composition  (English  BC). 

Wed.,  at  1.30,  and  a  second  hour  at  the  pleasure  of  the  instructor. 

(VI) 
German  or  French.     One  full  coarse. 

Third  Tear. 

Four  courses  are  required  for  the  third  year.     Of  these  the  following 
two  and  a  half  courses  are  prescribed :  — 

♦The  Bryophyta  (Botany  4). 

Tu,,  Th,,  Sat.,  at  11.    Second  half-year.  (XII) 

Or  •[The  Thallophyta  (Botany  6). 

Tu.,  Th.,  Sat.,  at  11.     Second  half-year."}  (XII) 

Omitted  in  1903-04. 

*  Given  in  alternate  years. 


136 

Microscopical  Anatomy  (Zoology  4). 

Mon.,  Wed.,  Fri.,  at  10.    First  half-year,  (III) 

Elementary  Geology  (Geology  4). 

MoiUy  Wed.y  Fri,y  at  12.     First  half-year,  (V) 

Qualitative  Analysis  ( Chemistry  8) . 

Mon.,  Wed.,  Fri.,  at  11.  (IV) 

The  remaining  course  and  a  half  must  be  selected  from  the  following 
list,  but  students  proposing  to  do  their  fourth-year  thesis  work  in  Zoology 
must  include  in  their  election  Zoology  5. 

Embryology  of  Vertebrates  (Zoology  5). 

Mon.j  Wed.,  Fri,,  at  10.    Second  half-year.  (HI) 

Fossil  Invertebrates  (Zoology  9). 

Tu.,  Th.y  and,  at  the  pleasure  of  the  instructor.  Sat,,  at  10.     First 
half-year.  (XI) 

Eossil  Invertebrates  (Zoology  9a). 

Tu.,  Th.,   at  10.     Second  half-year.  (XI) 

t [Experimental  Morphology. — Ontogenesis  (Zoology  10). 

Tu.,  Th.,  at  3.30.]  (XVI) 

Omitted  in  1903-04. 

Or  t Variation  and  Heredity  (Zoology  II). 

Tu.,  Th.,  at  3.30.  (XVI) 

Comparative  Histology  (Zoology  13). 

Mon.  Wed.,  Fri„  at  3.30.     First  half-year.  (VIII) 

The  Structure  and  Functions  of  the  Nervous  System  and  its  Kelation  to 
Animal  Habits.  —  Sense  Organs  (Zoology  15). 

Mon.,  Wed.,  Fri.,  at  an  hour  to  be  arranged.     Second  half-year. 

(VIII) 

Or  [The  Structure  and  Functions  of  the  Nervous  System  and  its  Relation 

to  Animal    Habits.  —  Central   Nervous    Organs  and  Terminal 

Organs  of  Eflferent  Nerves  (Zoology  16). 

Mon.,  Wed.,  Fri.,  at  an  hour  to  be  arranged.     Second  half-year,'] 

(VIII) 
Omitted  in  1903-04. 

Zoology  15  and  16  are  given  in  alternate  years. 

Outlines  of  Economic  Botany  (Botany  5). 

Tu.,  Th.,ai  9.  (X) 

The  Theory  of  Light  in  its  application  to  familiar  optical  phenomena  and 
to  optical  instruments  (Physics  2). 
Tu,y  Th,,  Sat.,  at  10,     First  half-year.  (XI) 

t  Given  in  alternate  years. 
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The  Carbon  Compounds  (Chemistry  6). 

Mon.^  Wed.^  Fri.j  at  9.     Laboratory  work.  (^11) 

Elementary  Field  and  Laboratory  Geology  (Geology  5). 
Wed.,  and  usually  Fri.,  at  12. 

In  February  and  March :  laboratory  work,  two  hours,  itoice  a  week, 
in  sections:  Section  A,  Tu,,  Th.,  10-12;  or  B,  Tu.,  Th.^  1.30- 
3.30;  or  C,  Wed.,  Fri.,  1.30-3.30.  In  April  and  May:  field- 
work,  Th.  or  Fri.j  one  half-day  a  week,  and  laboratory  or  field 
work,  Tu.  or  Wed.     Second  half-year.  (V) 

Advanced  French  (French  \c). 

Mon.,  Wed.,  Fri.,  at  9.  (II) 

General  Introduction  to  Philosophy  (Philosophy  la). 

Mon.,  Wed.,  Fri.,  at  2.30.  (VII) 

Fourth  Year. 

Four  full  courses  are  required  for  the  Fourth  Year. 

In  this  year  the  student  must  pursue  some  original  investigation  to  the 
extent  of  at  least  two  courses  under  the  direction  of  one  of  the  Instructors 
in  the  Department  of  Botany  or  of  Zoology.  During  the  first  week  t)f 
the  year  he  must  arrange  with  his  special  Instructor  the  plan  of  study 
which  he  proposes.  At  the  end  of  the  year  he  must  present  a  thesis,  giving 
the  results  of  his  studies. 

The  courses  in  which  research  can  be  conducted  are  the  following  :  — 

Experimental  Vegetable  Physiology  (Botany  20a). 

Structure  and  Development  of  Cryptogams  (Botany  20^). 

Taxonomy  of  Phanerogams  (Botany  20c). 

Anatomy  and  Development  of  V  ertebrates  and  Invertebrates  (Zoology  20a) . 

The  remainder  of  the  Fourth-Year  work  must  be  selected  from  the 
following  list:  Botany  4*  or  6*,  5;  Zoology  5,  9,  9a,  10,  11,  13,  15*,  16*; 
Geology  6;  French  Ic;  Physics  2;  Chemistry  6;  Philosophy  la.  See 
the  list  under  Third  Year. 

ANATOIKY  AND  PHYSIOLOGY. 

The  aim  of  this  programme  is  to  afiford  a  suitable  training  in  science 
for  students  who  intend  to  pursue  the  study  of  Medicine.  Only  those 
branches  of  science  which  are  recommended  by  the  Medical  Faculty  of 
Harvard  University  are  prescribed,  together  with  two  years  of  instruction 
in  Modern  Languages.  Students  who  desire  some  work  in  Literature, 
History,  Mathematics,  or  Arts  may  elect  a  course  each  year  in  any  of 

*  Given  in  alternate  years. 
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those  tub j ecu.  StndenU  who  hare  latisfACtorilj  completed  tiie  reqnilKd 
work  of  the  first  three  yean  of  thU  programme  will  be  admitted  to  the 
Harvard  Metiical  School  on  leave  of  absence  from  the  Scientific  ScbooL 
The  first  year  in  the  Medical  School  will  be  counted  aa  the  fourth  jear  of 
this  proj^amme.  The  decree  of  Bachelor  of  Science  in  Anatomy  and 
Physiology  will  be  conferred  on  students  who  have  completed  this  course 
of  study  and  who  have  satisfactorily  patted  the  pretcribed  examinadont. 

FiRtT  Year. 

Elementary  Zoology  (Zoology  1). 

TVi.,  Th,j  and  alternate  Sats.^  at  10;  laboratory  exercitet  may  be 
taken  in  any  one  of  the  following  sections  :  I,  Sai.j  9-10  and  11-1: 
II,  Mon.,  9-12;  III.  Mon.,  1.30-4.30;  IV,  TV.,  9-10  and 
11-1;  V,  Tu.,  1.30-4.30,     Firtt  half-year.  (XI) 

Elementary  Botany  (Botany  I). 

Tu.,  Th.,  at  10 ;  laboratory  practice,  four  koura  a  tpeek.  Second 
half-year.  (XI) 

•Experimental  Physics  (Physics  B). 

Lectures,  Wed.,  at  12 ;  laboratory  work,  two  hauTM  a  wedb,  and  reci- 
tations or  conferences,  one  hour  a  week,  (I  and  T) 

Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Mon.,  Fri.,  'at  12  :  laboratory  work,  TV.,  Th.,  1,30-3.30,  or  Wed., 
Frt.,  2.30-4.30.  (V) 

Rhetoric  and  English  Composition  (English  A). 

Divirled  into  sections.  I,  Mon.,  Wed.,  Fri.,  at  10 ;  II,  Mon,,  Wed., 
Fri.,  atll ;  III,  Man.,  Wed.,  Fri.,  at  12;  IV,  TV.,  Th.,  Sat.,  at 
10;  V,  Til.,  Th.,  Sat.,  at  11;  VI,  Tu.,  Th.,  Sat.,  at  12.     (XVI) 

German  or  French. 
One  full  course. 

And  one  full  course  of  elective  study. 

Second  Yeab. 

Morphology  of  Plants  (Botany  2). 

Mon.,  Wed.,  Fri.,  at  2.30.    Laboratory  work.     First  half-year. 

(VII) 
Morphology  of  Animals  (Zoology  2). 

Mon.,  Wed.,  Fri.,  at  2.30.    Laboratory  work.     Second  half-year. 

(VII) 

^Phjsicii  S  may  be  omitted  bj  those  stadentn  who  have  passed  In  Ezperimental 
Physics  for  admission. 
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Experimental  Physics  (Physics  CT), 

Two  lectures  (one  to  the  class  as  a  whole,  Th,,  at  12,  and  one  to  the 
class  in  five  sections,  Mon.y  Tu.,  Wtd.<,  Th,,  and  Fri.,  3-6 ;  Mon, 
and  Tu.,  10-1),  (XIII) 

Or  General  Descriptive  Physics  (Physics  1). 

Tu,.,  Sat.y  at  12 ;  laboratory  work  {two  Houtm  a  week).        (XIII) 

Qualitatiye  Analysis  (Chemistry  3). 

Mon. ,  Wed. ,  -^W.  ,atll.  (IV) 

English  Composition  (English  BC). 

Wed.y  ai  1.80%  and  a  second  hour  at  the  pleasure  of  the  instructor, 
ffalf-course.  (VI) 

Grerman  or  French.     One  full  course. 

And  one  full  course  of  elective  study. 

Third  Tear. 

Elementary  Anatomy  and  Physiology  (Hygiene  1) . 

Thi.f  Th.,  Sat.  J  at  10;  laboratory  work,  two  hours  a  week,  in 
sections.  (XI) 

Comparative  Anatomy  of  Vertebrates  (Zoology  3). 

Tu.,  Th.i  Sat.,  at  9  ;  laboratory  work,  six  hours  a  week.  (X) 

Meteorology  (Geology  B). 

Mon.,  Wed.,  Fri.,  at  11 ;  laboratory  work  (tttfo  hours  a  week)  in 
sections  as  follows:  I,  Man.,  1.30-3.30;  II,  Tu.,  9-11 ;  III, 
Tu.,  11-1;  IV.  Th.,  1.30-3.30.     Second  half-year.  (IV) 

Logic  and  Psychology  (Philosophy  la). 

Mon.,  Wed.,  Fri.,  at  2.30.  (VII) 

And  one  and  one-half  courses  of  elective  study. 

Fourth  Year. 

(at  the  medical  school.) 
Anatomy. 

Physiology. 

Histology. 

Physiological  Chemistry. 
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FOR  TEACHERS  OF  SCISlfCE. 

This  programrne  is  intende<l  for  men  who  wish  to  qualify  themselTet  to 
teach  science  in  secondary  schools  or  to  become  saperrisors  of  science 
teaching  in  elementary  schools.  The  work  of  the  first  year  is  prescribed. 
During  each  of  the  remaining  three  years  the  student  must  complete  fire 
courses,  one  of  which  must  be  a  course  in  Education;  the  other  four 
courses  the  student  chooses  for  himself ,  but  he  must  obtain  his  adriser's 
approval  of  his  choice  of  studies  for  each  year. 

It  will  be  observetl  that  this  four  years*  programme  combines  professional 
training  for  teachers  and  supervisors  of  teaching  with  training  in  science. 
The  several  courses  in  Education  are  designed  to  furnish  this  professional 
training. 

Through  arrangements  made  with  neighboring  cities  and  towns,  students 
have  special  opportunities  to  teach  for  praetiee  under  direction  in  these 
places. 

The  attention  of  graduates  of  normal  schools  is  especially  called  to  this 
programme. 

The  degree  of  Bachelor  of  Science  for  Teachers  of  Science  will  be 
conferred  on  all  students  who  complete  this  programme  satisfactorily. 

Prescribed  Work  of  the  First  Year. 

Algebra  (Engineering  la). 

Mon,y  Wed.,  Fri.,  at  10  or  11.     First  half-year,  (III) 

Trigonometry  (Engineering  16). 

I,  Til.,  Th.y  Sat.,  at  10,  first  half-year;  or  II,  Tu.,  T*.,  Sat.,  at 
10 J  second  half-year.  (XI) 

Analytic  Geometry  (Engineering  Id). 

Mon.y  Wed.,  Fri.,  at  10  or  11.     Second  heUf-year.  (IH) 

General  Introduction  to  Philosophy  (Philosophy  la). 

Mon.,  Wed.,  Fri.,  at  2. 30.  (VII) 

•Experimental  Physics  (Physics  B). 

Wed.,  at  12 ;  laboratory  work,  two  hours  a  week,  and  recitations  or 
conferences,  07ie  hour  a  week.  (I  and  V) 

And  Descriptive  Inorganic  Chemistry  (Chemistry  1). 

Mon.,  Fri.,  at  12 ;  laboratory  work,  Tu.,  Th.,  1.30-^.SO,  or  Wed., 
Fri.,  2.30-4.30.  (V) 

*  Physics  B  may  be  omitted  by  students  who  passed  Elementary  Experimental 
Physics  for  admission. 
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Or  Experimental  Fhjsics  (Physics  C). 

Tiro  lectures  (one  to  the  class  as  a  whole,  Th.^  at  12,  and  one  to  the 
class  in  fire  sections,  3fan,t  Tu.j  Wed.,  Th.,  and  Fri,,  at  2) ;  three 
hours  of  laboratory  work  (seven  sections:  JVoti.,  Tu»^  Wed,y  Th.y 
and  Fri.,  3-6;  Mon.  and  Tu,,  10-1).  (XIII) 

Or  General  Descriptive  Physics  (Physics  1). 

Tu.j  Sat.j  at  12;   laboratory  work,  two  hours  a  week.         (^H) 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  sections.  I,  Mon.y  Wed.,  Fri.,at  10;  II,  Mon.,  Wed., 
Fri.,  at  11;  III,  Mon.,  Wed.,  Fri.,  at  12;  IV,  Tu.,  Th..  Sat., 
at  10;  V,  Tu.,  Tk.,  Sat.,  at  11 ;  VI,  Tu.,  Th.,  Sat.,  at  12. 

(XVI) 

And  also  one  full  course  in  German  or  French  in  addition  to  the  admis- 
sion requirements. 

Second,  Third,  and  Focrth  Years. 

During  the  second,  third,  and  fourth  years  the  student  must  complete 
five  courses  or  their  equivalent  each  year,  to  be  chosen  with  the  approval 
of  his  adviser,  one  course  each  year  being  selected  from  the  courses 
in  Education. 

GENERAL   SCIENCE. 

This  programme  of  study  is  intended  for  those  who  wish  to  lay  a  broad 
foundation  for  subsequent  special  work  in  Science.  The  studies  in  the 
First-Year  are  prescribed.  In  the  three  subsequent  years  the  studies  are 
to  be  chosen  with  the  approval  of  the  Committee  on  the  programme  of 
General  Science  and  the  work  is  to  be  done  under  the  supervision  of 
this  Committee.  For  each  of  these  three  years  five  ♦courses  are  required. 
In  the  fourth  year,  at  the  option  of  the  Committee,  a  thesis  may  be  sub- 
stituted for  one  of  the  five  required  courses. 

The  degree  of  Bachelor  of  Science  in  General  Science  will  be  conferred 
on  the  student  who  completes  this  programme  satisfactorily. 

Prescribed  Studies  for  the  First  Year. 

Algebra  (Engineering  la). 

Mon.y  Wed.,  Fri.,  at  10  or  11.     First  half-year.  (HI) 

Trigonometry  (Engineering  li). 

I,  Tu.,  Th.,  Sat.,  at  10,  first  half-year ;  or  II,  Tu.,  Th.,  Sat.,  at 
10,  second  half-year.  (XI) 

Analytic  Geometry  (Engineering  Id). 

Mon.,  Wed.,  Fi'i.,at  10  or  11.     Second  half-year.  (HI) 

*  Sec  foot-Dote  to  pii^o  142  concc ruing  English. 
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Mechanical  Drawing  (Engineering  3a). 

Lectures,  Mon.y  at  1.30 ;  draughting,  six  hours  a  week.  I,  Jfoii., 
Frx..  1,30-4.30;  II,  Tu.,  Th.,  1.30^.30.  (VI) 

^Experimental  Physics  (Physics  B). 

Wed.,  at  12 ;  laboratory  work,  two  Koutm  a  week,  and  recitations  or 
conferences,  one  hour  a  week.  (I  and  V) 

And  Descriptire  Inorganic  Chemistry  (Chemistry  I). 

Mon.,  Fri..  at  12;  laboratory  work,  Tu.,  Th.,  1.30-3.30^  or  Wed., 
Fri.,  2.30-4.30.  (V) 

Or  Experimental  Physics  (Physics  C). 

Two  lectures  (one  to  the  class  as  a  whole,  7*^.,  <U  12 j  and  one  to  the 
class  in  five  sections,  Man.,  Tu.,  Wed.,  Th.,and  /W.,  at  2)  ;  three 
hours  of  laboratory  work  (seren  sections :  Mon.,  7St.,  Wed*,  7%., 
and  Fri.,  3-6;  Mon.  and  Tu.,  10-1).  (XIII) 

Or  General  Descriptiye  Physics  (Physics  I). 

Tu.,  Sat.,  at  12;  laboratory  work,  two  houre  a  week.  (XII 0 

Rhetoric  and  English  Composition  (English  A). 

Divided  into  nections.  I,  Man.,  Wed.,  Fri.,  at  10 ;  II,  Mon.,  Wed., 
Fri.,  at  11 ;  III,  Mon.,  Wed.,  Fri.,  at  12;  IV,  Tu.,  Th.,  Sat.,  at 
10;  V,  Tu.,  Th.,  Sat.,  at  11 ;  VI,  Tu.,  Th.,  Sat.,  at  12.      (XVI) 

One  full  course  in  German  or  French  in  addition  to  the  admission 
requirements. 

Second,!  Third,  and  Fodbth  Ysars. 

During  the  second,  third,  and  fourth  years  the  student  must  take  fire 
courses  or  their  equivalent  each  year,  to  be  chosen  with  the  approval  of 
the  supervising  Committee. 

*  Phytiicf)  B  may  be  omitted  by  students  who  passed  Elementary  EzperimenUl 
Physics  for  A(iiiii'>Hi(ti). 

t  Students  who  p>w>s  En^^liflh  A  of  the  flrst  year  with  a  grade  of  0,  or  lower,  are 
required  to  take  English  BCin  their  second  year  in  addition  to  the  five  elective  oounes. 


DESCRIPTIONS  OF  COURSES.* 

The  following  brief  descriptions  of  the  courses  required  in  the  yarious 
programmes  are  added  for  the  information  of  those  who  contemplate 
entering  the  School. 

GREBK  AND  ROMAN  ARCHAEOLOGY. 

[Greek  10.  —  The  Life  of  the  Ancient  Athenians,  described  and 
illustrated  by  the  aid  of  the  Literature  and  of  the  Monuments. 
Lectures;  required  reading;  two  short  theses.  Asst.  Pro- 
fessor GULICK.] 

Omitted  in  1908-04. 

Greek  10  is  given  alternately  with  Latin  10,  and  is  open  to  Juniors, 
Seniors,  and  Graduates.  The  note-books  of  students  in  this  course  will 
be  examined  monthly. 

The  course  is  intended  both  for  classical  students  and  for  otliers  who 
have  not  been  able  to  devote  special  attention  in  college  to  the  classics, 
but  who  may  nevertheless  wish  to  make  a  systematic  study  of  old  Greek 
life.  The  instructor  will  explain  in  an  elementary  way,  but  systemati- 
cally, how  the  ancient  Athenians  lived.  He  will  describe,  for  example, 
their  houses  and  how  they  were  furnished;  their  dress,  coverings  for 
the  head  and  feet,  and  personal  ornaments ;  their  system  of  education ; 
their  marriage  and  funeral  rites;  entertainments,  in-door  and  out- 
door sports,  markets,  shops,  exports,  and  imports;  the  trades  and  pro- 
fessions among  them;  their  country  life;  their  means  of  conveyance; 
how  the  ship  was  constructed,  manned,  and  rigged ;  how  the  horse  was 
bridled  and  harnessed,  etc.  The  lectures  will  be  illustnited  as  fully  as 
possible  by  means  of  diagrams,  casts  of  works  of  ancient  art,  books  on 
art,  and  the  stereopticon,  which  is  provided  with  over  two  thousand  slides. 

The  course  is  given  by  lectures,  but  members  of  the  class  will  be 
required  to  prepare  for  examination  parts  of  the  books  named  below,  and 

*  The  courses  described  herein  are  tho^e  named  in  one  or  more  of  the  twelve  pro- 
grammes of  «ludy  in  the  Lawrence  Scientific  School.  The  student  is  referred  to  the 
Announcement  of  Cour»e?  of  Iiistructloii  provided  by  the  Faculty  of  Arts  and  Sciences, 
and  to  the  special  announcement!>  of  the  severnl  depurtmcnts,  for  complete  lists  of 
courses  offered  by  the  Faculty  of  Arts  and  Sciences. 
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occaaionally  alto  parts  of  other  English  books  of  reference.  Of  these  the 
instructor  will  give  some  explanation  and  description  at  the  first  lecture. 
No  collateral  reading  will  be  required  in  any  other  language  than  EngIi^h : 
but  the  instructor  will  give  references  also  to  valuable  works  written  in 
German  and  French  for  the  benefit  of  those  who  can  use  these  languages. 
All  the  books  to  which  reference  is  made  will  be  reserved  for  the  use  of 
the  class  in  the  College  Library  or  in  tlie  Library  of  the  Classical  Depart- 
ment. Each  member  of  the  course  will  be  required  to  write  two  short 
theses  involving  elementary  investigation.  This  course  is  introductory 
to  CbiMsieal  Philology  37. 

Smith's  Dictionary  of  AntiquitxeM  (third  edition  in  two  toIs.,   Ij^OO, 
Little,  Brown,  and  Co.,  Boston,  67.00  each  vol.).    Gnhl  and  Koner*8  Life 
of  Oie  Greeks  and  Romans  (Appleton  &  Co.,  New  York,  $2.50),  or  pref- 
erably the  8ixth  Gi.>rnian  edition  under  the  title,  Dcu  Lehen  der  Oriechen 
und  Romer  (Weidraann,  Berlin,  M.  20).     Bliimner*s  Home  Life  of  the 
Ancient  OreekMj  translated  by  Alice  Zimmem  (Cassell  &  Co.,  London, 
$2.00),  or  preferably  the  sixth  German  edition  under  the  title,  Leben  nnd 
Sitten  der  Oriechen  (Freytag,  Leipzig,  Jf.  4.80).     Gardner  and  Jevons* 
Manual  of  Greek  Antiquities  (Charles  Scribner's  Sons,  New  Tork,  $4.00). 
Schreiber*8  Atlas  of  Classical  AniiquiiieM  (The  MacmillanCo.,  New  York, 
$6.50).     Gulick,  The  Life  of  the  Ancient  Greeks  (D.  Appleton  &  Co., 
$1.40). 

Latin  10. — The  Private  Life  of  the  Romans.  —  Lectures;  study 
of  ancient  representations ;  required  reading  and  two  short 
theses  on  special  topics.  — Required  notes  of  lectures.  Pro- 
fessor Morgan. 

Latin  10  is  given  alternately  with  Greek  10,  and  is  open  to  Juniors, 
Seniors,  and  Graduates.  The  note-books  of  students  in  the  course  will  be 
examined  monthly. 

This  course  is  conducted  in  the  same  general  way  as  Greek  10,  and  is 
intended  to  give,  by  lectures  and  the  use  of  the  stereopticon,  as  complete 
a  representation  as  possible  of  Roman  private  4ife.  The  equipment 
for  this  purpose  includes  the  best  illustrated  works  on  classical  anti- 
quities, which  are  accessible  to  the  student  in  the  Library  of  the  Depart- 
ment or  in  the  College  Library,  and  fourteen  hundred  stereopticon  slides. 
In  addition  to  the  examinations  each  student  will  be  required  to  make 
two  reports  on  special  topics  in  a  much  more  minute  way  than  the  same 
topics  can  be  treated  in  the  lectures. 
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BNGLISH. 

English  A,  —  Rhetoric  and  English  Composition A.  S.  Hill's 

Principles  of  Rhetoric  (revised  and  enlarged  edition) .  — 
Lectures,  recitations,  written  exercises,  and  conferences. 
Professors  A.  S.  Hill  and  Briggs,  Asst.  Professor  Hurlbut, 
and  Mr.  Copeland,  Dr.  Maynadier,  and  others. 

At0t.  Professor  Hurlbut  will  have  the  general  direction  of  Coarse  A. 

Coarse  A  is  prescribed  for  Freshmen  and  for  First-Tear  students  in  the 
Scientific  School  unless  anticipated  by  examinations.  For  examinations 
it  is  placed  in  Group  XVI. 

In  the  daily  exercises  the  class  will  be  divided  into  six  sections ;  but  at 
the  Mid-Tear  and  Final  Examinations  the  whole  class  will  be  examined 
together. 

Students  in  the  programme  in  General  Science  who  attain  Grade  By  or 
higher,  in  Course  A  are  exempted  from  the  prescription  of  Course  BC. 
Students  in  all  other  programmes  in  the  Lawrence  Scientific  School  who 
attain  Grade  C,  or  higher,  in  Course  A  are  exempted  from  the  prescrip- 
tion of  English  ^(7. 

Course  A  gives  Instruction  iu  the  theory  and  the  practice  of  Knglisli 
Composition.  The  theory  of  composition  is  taught  throughout  the 
year  by  lectures  based  on  A.  S.  Hill's  Principles  of  Rhetoric  (revised 
and  enlarged  edition),  and  by  oral  and  written  exercises.  The  practice  is 
obtained  in  daily  themes,  some  of  which  are  written  in  the  class-room 
on  topics  announced  after  the  class  has  assembled;  and  in  longer  themes, 
prepared  at  intervals  of  about  a  fortnight.  The  long  themes  and  a  con> 
Biderable  number  of  the  daily  themes  are  criticised  in  detail  by  the 
instructors  and  returned  to  the  writers  to  be  rewritten,  some  in  the 
class-room  under  the  immediate  supervision  of  an  instructor. 

For  the  writing  of  class-room  themes  the  class  is  divided  into  six  sec- 
tions, which  meet  the  Instructors  on  Wednesdays  or  Thursdays ;  for  the 
study  of  Rhetoric  and  the  rewriting  of  themes  in  the  class-room  each 
section  is  subdivided  into  three  or  more  parts.  Furthermore,  regular 
consultation  hours  are  appointed;  and  each  student  is  required,  at 
frequent  intervals,  to  discuss  his  work  with  his  instructor. 

In  addition  to  the  study  of  Rhetoric  and  the  writing  and  rewriting  of 
themes,  certain  reading  is  required,  usually  not  more  than  one  book  a 
month.  Among  the  books  which  have  been  prescribed  are  Henry  F, 
Macbeth,  The  Revolt  of  a  Tartar  Tribe,  The  Essays  of  Elia,  The  Scarlet 
Letter,  The  Oolden  Treasury,  Treasure  Island,  The  Jungle  Book,  Henry 
Esmond,  David  Copperfield,  and  in  general  such  books  as  the  students  in 
the  course  might  read  for  their  own  pleasure. 
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£N<iLisii  /?r*.  —  En^rlish  Comjwsition.  —  Written  exercises  and  cod- 
ferenct's.     Mr.  T.  Hall  and  iin  assistant. 

Course  BCU  open  to  students  of  the  Scientiflc  School  who  have  passed 
in  Course  A.  It  is  prescribed  for  students  in  the  course  in  Creneral 
Science  who  have  passed  in  Course  A  with  a  grade  lower  than  /?,  and 
to  students  in  the  other  courses  of  the  School  who  have  pas«eil  in 
Course  A  with  a  grade  lower  than  C, 

Course  BC  in  not  open  to  students  who  take  or  have  taken  Course  22, 
Course  :U  or  Course  36 ;  and  cannot  be  counted  towards  the  degree  of 
A.B.,  except  with  the  permission  of  the  Deans  of  the  College  and  the 
Scientific  School. 

Course  BC  gives  instruction  in  the  elements  and  the  qualities  of  style, 
and  practice  in  Narration  and  Description,  but  mainly  in  Kxpoaition.  It 
is  specially  adapted  to  the  needs  of  students  in  the  Scientiflc  JSchool,  and 
to  this  end  it  is  closely  connected  with  their  other  courses. 

The  class  meets  at  lectures  once  each  week,  and  each  student  meets  the 
instructor  for  personal  consultation  at  least  once  in  two  weeks. 

The  written  work  consists  of  daily  themes,  fortnightly  themes,  and  a 
thesis  of  not  less  than  1500  words.  The  thesis  and  some  of  the  fortnightly 
thonics  are  preceded  by  plans. 

^^  No  overdue  theme  will  be  accepted  unless  the  writer  satisfies  the 
Secretary  of  the  Scientific  School  that  his  failure  to  present  it  at  the 
appointed  time  was  unavoidable. 

GERMAN. 

German  7).  —  Elementary  Course.  —  Grammar;  German  prose; 
practice  in  writin«r  German.  Drs.  Biekwirtii,  Skikner  and 
KrLLMEK,  and  Mr.  (Grossman. 

Course  D  is  intended  for  students  of  the  Scientiflc  School  who  have  not 
presented  German  at  the  examination  for  admission.  The  work  of  the 
course  is  conducted  in  several  sections. 

The  principal  aim  of  Course  D  is  to  give  the  student  a  knowledge  of 
German  sufficient  to  enable  him  to  read  easy  German  at  sight. 

German  Ir.  —  (ierraan  Prose,  nan-ative  and  descriptive.  —  Reading 
at  sijrht.     Dr.  Skinner  and  Mr. . 

Course  Ic  is  especially  intended  for  students  who  have  taken  Course  Z>. 
It  is  also  open  to  students  who  have  passed  in  Elementary  German  for 
admission  or  have  taken  Course  A.  It  will  not  remove  a  condition  in 
Advanced  German. 
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This  course  is  designed  for  students  who  wish  to  prepare  themselves  to 
read  scientific  or  technical  German.  Besides  a  considerable  amount  of 
narrative  and  descriptive  prose,  there  will  be  read  selections  from 
Walther*8  MeereMkunde,  Lassar-Cohn's  Chemie  im  tdglxchen  Lehen^  or 
other  popular  scientific  books. 

FRENCH 

French  A.  —  Elementary  Course.  —  French  Prose  and  Composition. 
Dr.  MoRLEY,  with  assistants. 

There  will  be  at  least  five  sections  in  this  course,  but  all  sections  will 
be  examined  in  Group  VIII.  The  choice  of  sections,  by  students  who 
have  no  conflict  with  an  elective  course,  is  subject  to  the  approval  of 
the  instructor.  Students  in  the  Lawrence  Scientific  School  are  required 
to  enter  Section  I. 

This  course  is  equivalent  to  the  Elementary  French  of  the  admission 
requirements,  and  is  prescribed  for  Freshmen  who  did  not  present  French 
for  admission. 

The  object  of  the  course  is  to  prepare  students  to  follow  the  more 
advanced  courses,  but  it  may  be  taken  by  those  desiring  simply  to  acquire 
a  fair  reading  knowledge  of  French.  The  work  consists  largely  of  trans- 
lation from  French  into  English,  of  sight-reading  of  simple  French,  and 
of  translation  from  English  into  French,  the  exercises  illustrating  the 
elementary  rules  of  grammar  and  the  simpler  rules  of  syntax,  which  arc 
required  to  facilitate  sight-reading  of  simple  French  prose.  During 
the  second  half-year  connected  passages  of  translation  from  English  into 
French,  and  easy  dictations  in  French,  form  an  important  part  of  the  work. 

The  following  books  will  be  used :  Grandgent,  Essentials  of  French 
Grammar  (Heath  &  Co.);  Laboulayc,  Conies  hleus  (Heath  &  Co.); 
Lesage,  Oil  Bias  (Heath  &  Co.)  ;  George  Sand,  la  Mare  au  Diable  (Heath 
&  Co.) ;  Bonnechose,  Berirand  da  Gueschn  (Macmillan) ;  Labiche,  la 
Poudre  aux  yeux  (Holt  &  Co.) ;  Lamartine,  la  Revolution  fran^aise 
(Heath  &  Co.).  At  the  final  examination  the  student  will  be  expected  to 
have  a  knowledge  of  Elementary  French  grammar,  to  be  able  to  translate 
at  sight  a  passage  of  ordinary  French  prose,  and  to  write  an  easy  French 
composition. 

French  Ic.  —  Reading,   translation,   grammar,   and  composition. 
Dr.  MoRLEY,  with  an  assistant. 

Open  to  students  who  have  passed  in  Course  At  or  have  passed  the 
admission  examination  in  Elementary  French. 
This  course  is  conducted  mainly  in  English. 
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It  it  iDtended  primAiilj  for  students  in  the  Lawrence  Scientific  Sdiool 
who  hare  passed  in  Elementary  French  for  admission;  for  them  it  is  a 
prescribed  course. 

The  object  of  this  coarse  is  to  lead  the  student  to  understand  both  the 
spoken  and  the  written  language ;  to  enable  him  to  read  easily  at  sight 
and  to  write  with  a  fair  degree  of  accuracy.  The  work  consists  of  exer- 
cises in  composition  illustrating  the  principles  of  the  grammar  and  the 
more  frequent  rules  of  syntax,  of  dictations  in  French,  of  short  summaries 
of  the  books  read,  of  much  translation  of  French  into  English,  and  of  a 
large  amount  of  sight-reading  of  French. 

The  following  works  will  be  used :  Grandgent,  EMMeniiais  of  Frtiuk 
Grammar  (Ileuth  &  Co.)  ;  Dumas  p^re.  Us  Trots  Mousqueiaires  (Mac- 
millan  &  Co.) ;  Sarcey,  U  Siige  de  ParxM  (Heath  &  Co.) ;  Bowen,  First 
Scientific  French  Reader  (Heath  &  Co.)  ;  LegouT6  and  Labiche,  La  CigaU 
ehez  les  fourmis  (Ginn  &  Co.);  Merim6e,  Quatre  conies  (Holt  &  Co.); 
Michel et,  Ert raits  de  I*  hisioire  de  France  (Heath  &  Co.). 

Students  who  desire  more  instruction  in  grammar  and  composition,  as 
well  as  practice  in  conyersation,  are  advised  to  take  a  course  in  conrersa- 
tion  and  composition  in  addition  to  this  course. 

French  16.  —  French  Prose,  historical  and  ^neral.  Translataon 
from  French  into  English.  Asst.  Professor  Babbitt,  Dr. 
M.  A.  PoTTEK,  and  Mr.  Michell. 

Section  I  and  II  will  be  examined  in  Group  XII ;  Section  III  in  Group 
XIII. 

This  course  is  conducted  in  English. 

It  is  open  to  students  who  have  passed  in  Course  A,  or  have  passed  the 
admission  examination  in  Elementary  French. 

Course  16,  in  addition  to  preparing  for  the  more  advanced  electives,  is 
also  intended  for  those  who  wish  to  acquire  merely  a  reading  knowledge  of 
French  sufficient  to  enable  them  to  use  it  as  an  instrument  in  connection 
with  other  studies.  Besides  the  books  read  in  class,  several  volumes  will 
be  assigned  during  the  year  for  outside  reading.  There  will  be  an  oral 
drill  on  the  irregular  verbs  at  the  beginning  of  the  year,  and  the  main 
points  of  grammar  will  be  reviewed  by  means  of  dictations,  etc.  One 
exercise  a  week  will  be  prepared  throughout  the  year  in  Cameron's 
Elements  of  French  Composition  (Holt  &  Co.). 

The  following  books  will  be  partly  read,  partly  translated :  Dumas  pdre, 
les  Trois  Mousquetaires  (Ginn  &  Co.)  ;  Thiers,  Expedition  de  Eonapafie 
en  f^gypte  (Holt  &  Co.)  ;  George  Sand,  la  Famille  de  Oermandre  (Ginn 
&  Co.)  ;  Thierry,  Reciis  des  temps  merovingiens  (Hachette)  ;  Alfred  de 
Vigny,  la  Canne  de  jonc  (Heath  &  Co.) ;  Balzac,  le  Curi  de  Tours  (Heath 
&  Co.)  ;  Taine,  les  Origines  de  la  France  contemporaine  (Holt  &  Co.). 

The  books  to  he  used  for  outside  rending  will  be  announced  later. 
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SPANISH. 

Spanish  1 .  —  Grammar,  reading,  and  composition.  —  Modem  Span- 
ish novels  and  plays.  Dr.  M.  A.  Potter,  Dr.  Morley,  and 
three  assistants. 

Students  are  not  permitted  to  elect  Italian  1  and  Spanish  1  in  the 
same  year. 

This  coarse  is  elementarj,  and  its  object  is  to  give  the  essentials  of 
Spanish  grammar  (both  forms  and  syntax)^  as  a  preparation  for  reading 
and  writing  the  language.  The  translation  of  modern  Spanish  prose  will 
be  begun  early  in  the  year ;  and  there  will  be  mnch  practice  in  rendering 
easy  English  into  Spanish.  Ramsey's  Text- Book  of  Modern  Spanish  will 
be  used  for  the  grammatical  instruction.  Stories  and  plays  by  modern 
authors  (Valera,  P6rez  Gald6s,  and  others)  will  be  read.  It  is  expected 
that  the  student  will  find  himself  able  at  the  end  of  the  year  to  read  ordi- 
nary modern  prose  with  only  occasional  difficulties  of  vocabulary  and 
idiom. 

This  course  or  its  equivalent  is  a  necessary  preparation  for  Courses  4 
and  5. 

HISTORY. 

[History    la.  —  Mediaeval    European    Histor}'.       (Introductory 
course).     Professor  Haskins.] 

Omitted  in  1903-04. 

History  16. — Modem  History  of  Continental  Europe.  (Introduc- 
tory course.)     Asst.  Professor  Coolidge. 

The  object  of  this  course  will  be  to  give  a  brief  survey  of  tlie  main 
events  in  the  history  of  Continental  Europe  from  the  time  of  the  Renais- 
sance to  the  outbreak  of  the  French  revolution.  There  will  be  an  intro- 
duction of  about  a  dozen  lectures.  Attention  will  be  devoted  to  such 
topics  as  the  Renaissance,  the  Italian  wars,  the  Reformation,  and  the 
Catholic  Reaction,  the  religious  wars,  the  epoch  of  Louis  XIV,  and  the 
rise  of  Russia  and  Prussia.  Many  important  events  will  necessarily  be 
omitted  or  touched  upon  very  lightly.  The  history  of  England  will  only 
he  taken  up  in  connection  with  that  of  the  continent.  There  will  be  a 
considerable  amount  of  prescribed  reading,  though  some  latitude  of  choice 
will  be  allowed,  and  it  is  intended  to  avoid  as  much  as  possible  the  use  of 
mere  text-books.  It  is  particularly  hoped  that  the  student's  interest  in 
history  will  be  stimulated,  and  that  he  will  get  in  the  habit  of  independent 


150 

reading  beyond  any  expressly  required  amount.  Especial  attention  will 
be  paid  to  historical  (^eo^aphy,  and  the  student  will  be  required  in  the 
course  of  the  year  to  fill  out  and  hand  in  several  outline  maps.  His 
diligence  will  also  be  tested  by  the  assistants  in  conferences. 

GOVERNMENT. 

Government  1.  Constitutional  (Jovemment  (elementary  coarse). 
Professor  Lowell,  assisteil  by  Messrs.  Clark,  George, 
Reed,  and  Rouekts. 

Course  1  is  recommended  for  students  who  expect  to  take  History  12, 
13,  or  16 ;  and  it  is  not  open  to  students  who  have  taken  any  one  of  those 
courses.     It  may  be  taken  as  a  half-course  for  the  first  half-year. 

For  Juniors  and  Seniors,  Course  1  will  be  counted  as  a  half-coarse 
only. 

The  governments  of  England  and  the  United  States  will  occupy  Ae 
first  half-year.  The  second  half-year  will  be  devoted  to  the  French, 
German,  Swiss,  and  other  important  governments,  and  to  the  government 
of  dependencies. 

Attention  will  be  given  to  constitutional  law,  the  composition  and  powers 
of  representative  bodies,  relations  between  the  executive  and  legislative 
departments,  parliamentary  procedure,  organization  and  methods  of 
political  parties,  composition  and  powers  of  the  courts,  etc. 

There  will  be,  ordinarily,  two  lectures  each  week  to  the  whole  class, 
supplemented  by  required  reading.  For  the  third  hour  the  class  will  be 
divided  into  sections,  under  the  charge  of  the  assistants,  for  purposes  of 
discussion  and  examination  upon  the  lectures  and  the  required  reading. 

ECONOMICS. 

Economics  1.  — Outlines  of  Economics.  — Lectures  on  Social  Ques- 
tions and  Monetary  Lejj^slation.  Professor  Taussig,  Asst. 
Professor  Andrew,  Messrs.  Montague,  Custis,  Field, 
WuKiHT,  and  I)a<j<jett. 

Course  1  gives  a  general  introduction  to  economic  study,  and  a  general 
view  of  Economics  for  those  who  have  not  further  time  to  give  to  the 
subject.  It  undertakes  a  consideration  of  the  principles  of  productioi^ 
distribution,  exchange,  money,  banking,  and  international  trade.  The 
relations  of  labor  and  capital,  the  present  organization  of  industry,  and 
the  recent  currency  legislation  of  the  United  States,  will  be  treated  in 
outline. 
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Course  1  irill  be  conducted  partly  by  lectures,  partly  by  oral  discussion 
in  sections.  A  course  of  reading  will  be  laid  down,  and  weekly  written 
exercises  will  test  the  work  of  students  in  following  systematically  and 
continuously  the  lectures  and  the  prescribed  reading.  Large  parts  of 
MilFs  PrineipleM  of  Political  Economy  y  of  Had  ley  *8  Economics  and  of 
Dunbar's  Theory  and  History  of  Banking  will  be  read ;  and  these  books 
must  be  procured  by  all  members  of  the  course. 

PHILOSOPHT. 

Philosopht  la.  —  General  Introduction  to  Philosophy.  —  First  half- 
year:  Logic,  Professor  Royce.  Second  half -year:  Psychol- 
ogy, Professor  Munsterberg. — Jevons's  Lessons  in  I^gic; 
Jameses  Psychology  (briefer  course) ;  Professors  Royce  and 
MCnsterberg. 

Philosophy  16. — Outlines  of  the  History  of  Philosophy.  —  First 
half-year:  Ancient  Philosophy,  Professor  Palmer.  Second 
half-year;  Modem  Philosophy,  Asst.  Professor  Santayana. — 
Windelband's  History  of  Ancient  Philosophy ;  Falckenberg's 
History  of  Modem  Philosophy.  Professor  Palmer  and 
Asst.  Professor  Santayana. 

Before  pursuing  higher  courses  in  Philosophy,  students  must  have 
passed  satisfactorily  in  one  of  these  elementary  courses,  or  must  other- 
wise satisfy  the  instructor  of  their  fitness  to  proceed.  Both  courses  are 
alike  intended  to  cover  preparatory  ground.  They  are,  however,  inde- 
pendent of  each  other  and  may  be  taken  together  in  the  same  year  or  in 
either  order  in  different  years.  They  are  counted  as  full  courses ;  but  a 
Senior  can  count  either  of  them  as  a  half-course  only.  No  portion  of 
either  can  be  counted  independently  as  a  half -course. 

The  instruction  in  both  courses  will  be  by  lectures,  by  text-books,  and 
by  assigned  private  reading.  Each  student  will  meet  an  assistant  in 
conference  at  frequent  intervals. 

Philosophy  10.  —  Aesthetics.  —  The  Philosophy  of  Art,  with  a  sur- 
vey of  Aesthetic  Theories.     Asst.  Professor  Santayana. 

The  object  of  this  course  will  be  to  present  a  connected  view  of  the 
relations  of  aesthetic  to  scientific  and  moral  interests.  The  theories  of 
Plato  and  Aristotle,  and  those  of  Lcssing,  Schopenhauer,  and  Hogel  will 
be  expounded  and  criticised.  The  reading  will  consist  of  portions  of 
the  writings  of  these  or  allied  authors,  on  which  short  reports  will  be 
handed  in. 
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BDUCATION. 

Edccatiox  1.  —  The  History  of  Educational  Theories  and  Practioes. 
—  lectures,   required   reading,   and    reports.     Mr.   A.  O. 

NOKTOX. 

This  course  deals  with  the  history  of  ex|>erience  in  education  as  well  as 
with  the  more  important  educational  ideals  and  theories  since  the  fifth 
century,  B.C.  About  two  months  are  given  to  Greek  and  Roman  schools; 
the  period  from  the  sixth  to  the  twelfth  century  is  sketched  rapidly ;  the 
greater  part  of  the  year  is  devoted  to  education  in  Italy,  France,  Germany, 
and  England,  since  the  rise  of  mediaeval  universities.  Education  in 
America  since  1635  may  be  considered  briefly. 

The  purpose  of  the  course  is  to  trace  the  historical  development  of 
roo<li'rn  schools  and  universities,  with  especial  reference  to  their  ideals, 
studies,  modes  of  teaching,  and  organization.  The  varying  relations  of 
church  and  state  to  Education  are  considered  throughout.  Attention  is 
given  to  the  efifect  of  political,  social,  and  religious  ideals  on  the  spirit 
and  direction  of  Education,  and  to  the  influence  upon  school  methods  and 
curricula  of  the  general  progress  of  the  arts  and  sciences.  The  student 
therefore  gains  a  view  of  the  subject  in  its  relation  to  the  history  of 
civilization,  as  well  as  a  historical  basis  for  sound  criticism  of  the  more 
important  elements  of  modern  school  systems.  A  course  of  reading  Is 
prescribed  and  frequent  reports  are  required. 

Education  2a.  —  Introduction  to  the  Study  of  Education. — Dis- 
cussion  of  Educational  Principles.  Lectures,  required  read- 
inof,  and  reports.     Professor  Hants. 

The  aim  of  this  course  is  to  enable  the  student  to  attain  the  conception 
that  Education  is  a  rationalized  endeavor  and  not  a  mere  routine,  and 
to  make  a  critical  examination  of  such  generally  accepted  educational 
principles  as  may  serve  to  guide  the  student  in  his  further  study  of  educa- 
tional questions.  The  meaning  and  scope  of  Education  are  defined,  and 
its  aims,  means,  and  methods  are  examined.  The  special  aims  and  general 
method  of  elementary  and  of  secondary  education  are  treated  separately 
and  also  In  relation  to  each  other.  Tlie  following  topics  indicate  the 
general  cliaracter  of  the  work  :  The  Scope  and  Meaning  of  Education ; 
the  Fortuitous  Education  of  Experience  and  Environment ;  the  School  as 
the  Chitf  Means  of  Specific  Education ;  the  Development  of  the  Individual 
and  his  Adaptation  to  the  Civilization  of  his  Time;  the  Special  Aims  of 
Elementary  and  of  Secondary  Education  ;  Educational  Values  and  Courses 
of  Study ;  the  Relation  of  Psychology  and  Ethics  to  Educational  Theory 
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and  Practice ;  the  Correlation  of  Studies ;  General  Principles  of  Method : 
the  Bearing  of  lustruction  on  Character ;  Discipline  and  Moral  Training ; 
the  Study  of  Children;  School  Hygiene;  Education  as  a  Function  of 
Society.    A  course  of  reading  is  prescribed,  and  essays  are  required. 

*  Education  26. —  The  Development  of  Schools  and  School  Systems 
in  America,  more  particularly  in  Massachusetts.  — Contem- 
l>orary  Tendencies  and  l*robleras.  Lectures,  prescribed 
reading,  and  theses.     Professor  II anus. 

This  course  is  not  intended  primarily  for  students  who  intend  to  be 
teachers,  but  for  those  who  are  interested  in  the  study  of  Education  as  a 
function  of  Society,  t.f .,  for  those  who  wish  to  study  the  organization  and 
administration  of  educational  activity  as  a  branch  of  state  and  municipal 
affairs. 

The  plan  of  the  course  comprises  (1)  a  sketch  of  the  development  of 
public  and  private  schools  in  America,  more  particularly  in  Massachusetts, 
in  relation  to  social  and  political  conditions  since  1G80,  and  especially  since 
the  Revolution ;  and  (2)  a  more  detailed  discussion  of  contemporary  ten- 
dencies and  problems  in  the  organization  and  administration  of  the  school 
systems  of  four  or  five  important  cities  of  the  United  States. 

The  following  topics  constitute  an  outline  of  the  course.  Educational 
traditions  of  the  colonists ;  Important  school  legislation  in  Massachusetts ; 
The  town  *' grammar  school";  The  "common  school";  The  academy; 
The  public  high  school ;  The  school  committee ;  Private  and  endowed 
schools ;  The  development  of  town  and  city  school  systonis ;  Evolution 
of  supervision ;  Attempted  reforms  in  the  organization  and  administration 
of  contemporary  school  systems.  A  course  of  reading  will  be  prescribed 
and  theses  will  be  required. 

P2ducati()N  3.  —  Organization  and  Management  of  Public  Seliools 
and  Academies. — Supenision,  Courses  of  Study,  und  Teach- 
ing. —  Lectures,  discussions,  and  reports.  I  (advanced 
section),  II  (inexperienced  gniduates  and  seniors).  Pro- 
fessor IIanus,  assisted  bv  Mr.  A.  O.  Nokton. 

The  general  aim  of  this  course  is  to  enable  all  students  to  become 
familiar  with  and  to  understand  the  organization  and  administration  of 
schools  and  school  systems  through  direct  observation  and  comparative 
study ;  to  provide  for  young  graduates  and  other  students  of  suitable  age 
and  attainments  an  opportunity  to  acquire  the  art  of  teaching  through 
study  and  practice;  and  to  provide,  through  the  opportunity  for  special- 
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ization  which  the  course  affords,  special  preparation  for  the  work  of 
principals  and  superinlendeots  of  schools. 

Tiie  course  will  be  carried  on  in  two  sections,  in  accordance  with  the 
attainments,  previous  experience,  and  aims  of  the  students.  While  much 
of  the  work  is  the  same  for  both  sections,  and  the  treatment  of  the  same 
topics  will  differ  somewhat  in  the  two  sections,  and  in  Section  II  special 
attention  will  be  given  to  the  work  of  the  class-room  teacher,  while  in 
Section  I  special  attention  will  be  given  to  the  duties  of  principals  and 
superintendents  of  schools. 

During  the  year,  a  limited  number  of  the  students  of  Section  II  will 
have  an  opportunity  to  teach,  under  direction,  in  schools  in  the  vicinity 
of  the  University.  It  is  expected  that  all  graduate  students  who  have 
had  no  experience  as  teachers  will  be  able  to  avail  themselves  of  tliis 
privilege  to  the  extent  of  at  least  two  periods  a  week  during  half  a  year. 
But  this  privilege  is  offered  only  to  students  who  have  a  high  record  in 
scholarship,  and  any  student  who  shows  persistent  unfitness  to  teach  will 
not  be  permitted  to  continue  his  practice  teaching. 

In  studying  the  school  systems  of  American  cities,  a  detailed  examina- 
tion of  their  courses  of  study  will  be  undertaken,  and  the  principles  on 
which  any  course  of  study  should  be  based  will  be  discussed.  Attention 
will  be  given  to  details  of  the  organization  and  administration  of  scliools 
and  school  systems.  The  duties  of  teachers,  principals,  and  superinten- 
dents will  be  considered  separately,  and  in  relation  to  each  other. 
Students  will  study,  under  direction,  the  work  of  public  schools  and 
academies  in  the  vicinity  of  the  University.  Reports  of  this  work, 
written  when  required,  will  be  submitted  weekly.  A  course  of  reading  is 
prescribed. 

At  the  end  of  the  year  each  student  will  submit  a  thesis,  in  which 
special  attention  must  be  given  either  to  the  course  of  study  or  to  a 
detailed  discussion  of  organization  and  management.  In  the  first  case, 
the  student  will  be  expected  to  treat  particularly  his  own  specialty,  for 
which  all  the  details  of  the  course  of  study,  the  teaching  resources,  and 
the  methods  of  teaching,  must  be  fully  considered.  In  the  second  case, 
the  student  must  develop  his  own  plan  for  the  organization  and  adminis- 
tration of  a  school  system  in  detail. 

[Education  4. —  Foreign  School  Systems. — The  school  systems  of 
England,  France  and  Germany. — lectures,  required  reatling 
and  reports.     Professor  IIaxus.] 

Omitted  in  1903-04. 

The  aim  of  this  course  is  to  acquaint  the  student  with  the  chief 
characteristics  of  the  school  systems  of  England,  France,  and  Germany, 
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and  to  compare  those  school  systems  with  each  other  and  with  the  school 
systems  of  the  United  States.  A  brief  account  of  the  recent  history  of 
the  school  systems  of  each  country  will  lead  to  the  study  of  each  sytstem 
as  at  present  organized  and  administered.  The  following  topics  will  be 
treated  in  some  detail:  State  Control  and  Local  Control  of  Schools; 
Financial  Support  of  Schools ;  Supervision ;  Elementary  Schools,  — 
Courses  of  Study,  Methods,  and  Discipline;  Continuation  Schools; 
Secondary  Schools,  —  Courses  of  Study,  Methods,  and  Discipline ;  Rights 
and  Privileges  of  Secondary  School  Graduates ;  the  Training  of  Teachers 
for  Elementary  and  for  Secondary  Schools.  If  time  permits,  foreign 
unirersitieB  will  be  briefly  considered.  A  course  of  reading  is  prescribed 
and  essays  are  required. 

♦Education  5. — The  Education  of  the  Individual. — Historical 
and  Critical  Study  of  Modem  Views.  Lectures,  prescribed 
reading,  and  theses.     Mr.  A.  O.  Norton. 

This  course  deals  with  the  more  important  doctrines  since  John  Locke 
concerning  the  growth  and  education  of  the  individual.  The  views  con- 
sidered are  mainly  of  English,  French,  and  German  origin.  Recent 
American  contributions,  also,  are  examined.  The  lectures  discuss  not 
merely  tlie  works  of  so-called  theorizers,  such  as  Locke,  Rousseau,  Her- 
bart,  Rosenkranz,  and  Spencer,  but  also  the  views  whicli  have  grown  out 
of  the  experience  of  notably  successful  teachers. 

The  purpose  of  this  course  is  to  present  in  a  systematic  way  the  historical 
development  of  certain  contemporary  views  of  education.  The  exposition 
includes  a  discussion  of  tlie  social,  intellectual,  or  other  conditions  which 
gave  rise  to  these  doctrines,  and  an  estimate  of  the  influence  of  the  latter 
on  the  actual  development  of  education. 

Among  the  topics  treated  are  the  following :  — 

I.  Theory.  The  beginnings  of  modern  theory — the  rise  of  individualism 
and  the  return  to  nature  in  the  eighteenth  century ;  studies  of  the  physical, 
mental,  and  social  development  of  the  individual  from  Locke  to  the  present 
time ;  the  results  of  these  studies  for  educational  theory ;  theories  of  Edu- 
cation according  to  nature ;  the  philosophical  view  ;  the  conservative  view. 

II.  Experience.  English  public  schools  and  the  formation  of  the  social 
person ;  German  schools  and  the  organization  of  instruction  ;  adaptations 
of  Education  to  social  classes  and  to  individual  needs ;  improvements  in 
methods ;  extension  of  the  range  of  studies ;  treatment  of  the  defective 
person. 

This  course  should  be  preceded  by  Philosophy  la  or  Philosophy  li,  or 
an  equivalent.  It  may  be  taken  in  connection  with,  or  after,  any  of  the 
other  courses  in  Education. 
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[Education  10a.  —  The  Methods  and  Equipment  of  a  Teacher  of 
Classics  in  secondary  schools.  —  Lectures,  discussions,  re- 
quired reading,  and  illustrations  of  class  works.  Associate 
Professor  C.  P.  Pakker.] 

Omitted  in  1903-04. 

The  lectures  and  dlBcnssions  will  deal  with  the  methods  of  teaching 
▼ocabulary,  exercises,  parsing,  reading,  etc.,  to  beginners  in  Latin  and 
Greek.  The  conTersational  method  and  the  inductire  method  will  also  be 
considered.  The  time  and  manner  of  using  readers,  of  teaching  the  Tarious 
authors  used  in  schools,  of  giving  systematic  drill  in  grammar,  of  brighten- 
ing up  the  daily  lesson,  of  teaching  to  read  at  sight,  and  to  write  in  Latin 
and  Greek — all  these  will  be  discussed.  The  most  important  text-books 
will  be  used  and  compared.  The  arrangement  of  courses  in  Latin  and 
Greek  for  high  schools  and  other  secondary  schools  will  be  examined ;  the 
fitting  out  of  the  school  library  and  class  room  with  books,  maps,  etc.,  will 
be  suggested.  Every  member  of  the  course  is  expected  to  read  about  a 
hundred  new  pages  of  Latin  and  as  many  of  Greek.  The  Friday  meetings 
will  be  devoted  to  the  discussion  of  some  of  these  passages  from  the  sec- 
ondary teacher's  point  of  view.  Conflicts  on  Friday  can  be  avoided  by 
taking  the  work  in  sections  at  other  times.  The  work  will  be  tested  at 
the  final  examination.  Written  answers  to  questions  based  on  the  lectures 
will  be  expected  every  week.  The  final  examination  will  test  all  the  dif- 
ferent kinds  of  work  that  have  been  done.  No  one  will  be  admitted  to  the 
course  unless  he  can  show  that  he  has  made  considerable  progress  in  the 
study  of  Latin  and  Greek. 

[Education'  106. — The  Methods  and  Equipment  of  a  Teacher  of 
(ierman  in  Secondary  Schools.  —  Lectiu*es,  discussions,  re- 
quired reatUng,  and  illustrations  of  class  work.     Dr.  Bier- 

WIRTH.] 

Omitted  in  1903-04. 

Among  the  subjects  treated  in  the  lectures  and  discussions  are  the  fol- 
lowing: the  adaptation  of  methods  to  the  age  and  previous  training  of 
students ;  the  arrangement  of  courses  in  different  schools ;  the  choice  of 
text-books ;  the  annotation  of  texts ;  the  teachers*  sources  of  information ; 
the  disciplinary  and  practical  value  of  the  study  of  German  and  its  rela- 
tion to  the  study  of  English.  —  Students  taking  the  course  are  required  to 
prepare  reports  on  grammars,  readers,  or  editions  of  texts,  interpret  or 
annotate  new  texts,  and  present  to  the  class  some  of  the  more  difficult 
topics  in  grammar,  syntax,  and  composition. 
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Sducation  10c.  The  Methods  and  Equipment  of  a  Teacher  of 
I'rench  in  secondary  schools.  Lectures,  discussions,  required 
reading,  and  illustrations  of  class  work.     Mr.  Snow. 

The  course  will  include  (a)  the  general  theory  of  tbe  teaching  of 
modem  languages  with  the  distinctive  features  of  typical  methods; 
(6)  the  applicability  of  various  methods  to  the  conditions  of  American 
secondary  schools ;  (c)  the  presentation  of  special  topics  in  the  teaching 
of  French. 

The  arrangement  of  courses  and  the  choice  of  text-books  will  be  con- 
sidered, and  the  leading  features  of  French  grammar  will  be  concisely 
treated.  Students  will  be  referred  to  helpful  books  and  periodicals  in 
Snglish,  French,  and  German,  and  will  be  required  to  present  reports  and 
abstracts  at  stated  intervals. 

Education  20a.  —  Seminary.  —  Subject  for  the  year :  Contempo- 
rary Problems  in  Education.  —  Lectures,  essays,  reports, 
and  discussions.     Professor  Hancs. 

This  course  is  intended  for  the  most  advanced  students  only.  At  the 
outset,  a  general  survey  of  present  problems  and  contemporary  tendencies 
in  educational  theory  and  practice  will  be  undertaken.  Soon  after  the 
Seminary  is  organized  each  student  is  expected  to  choose  some  topic  or 
topics  for  special  study,  and  later  to  present  the  results  of  this  study  to 
the  Seminary  in  the  form  of  at  least  one  extended  essay  during  each  half- 
year.  Much  stress  is  laid  on  the  essays  and  the  discussions  based  on 
them.  Students  may  work  on  chosen  topics  either  singly  or  in  groups ; 
and,  in  general,  each  member  of  the  Seminary  may  be  called  upon  by  the 
instructor  to  cooperate  with  others  for  the  study  of  different  phases  of  a 
single  topic,  or  for  the  study  of  related  topics.  Each  student  will  also 
be  required  to  present  summaries  and  occasional  critical  reviews  of 
selected  books  or  monographs. 

FINE  ASTS. 

Fine  Arts  1.  —  Principles  of  Delineation,  Color  and  Chiaroscuro 
with  some  consideration  of  historic  forms  of  Art  and  the  con- 
ditions which  have  influenced  them.  —  Lectures  (once  a 
week)  with  collateral  rejulin<r.  —  Practice  in  drawinof  and  in 
the  use  of  water-colors.  — Perspective.  Professor  Charles 
H.  MooKE,  assisted  by  Mr.  Mower. 

This  is  a  course  on  the  theory  of  the  graphic  arts  as  modes  of  expres- 
sion. It  at  the  same  time  includes  the  study  of  nature  from  an  artistic 
point  of  view,  and  aims  to  cultivate  the  eye,  and  in  some  measure  to  train 
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the  hand.  The  instrnction  is  given  by  lectures  and  collateral  reading  and 
by  practice  in  drawing  with  the  point  and  in  water-colors.  In  the  ilrawiug 
and  coloring  exercises  the  theoretic  aim  of  this  course  is  kept  steadily  in 
view.  These  exercises  serve  to  fix  in  the  mind  of  the  student  the  funda- 
mental principles  of  graphic  art,  and  for  the  student  of  architecture  a 
solid  foundation  is  laid  for  the  continued  practice  in  freehand  drawing 
which  is  to  follow. 

The  books  chiefly  referred  to  will  be  the  following :  Ruskin^s  Modem 
Painters  and  Elements  of  Dra/wing ;  Longfellow's  Ahstrcui  of  Lectures  in 
Perspective;  Sir  Joshua  Reynold's  Discourses;  Hammerton's  Thoughts 
Cibout  Art, 

Fine  Arts  2.  — IMnciples  of  Design  in  Architecture,  Sculpture  and 
Painting  as  exemplified  in  the  Arts  of  past  ages.  — Lectures 
{twice  a  week),  with  collateral  reading. — Practice  in  drawing. 
Professor  Charles  1L  Moore. 

As  a  preparation  for  Course  2  it  is  desirable  to  have  passed  satisfactorily 
in  Course  1.     See,  further,  note  under  Course  4. 

Fine  Arts  4.  — The  Fine  Arts  of  the  Middle  Ages  and  the  Renais- 
sance.    Professor  Charles  H.  Moore  and  an  assistant. 

Courses  2  and  4  cannot  both  be  counted  towards  a  degree  by  the  same 
student. 

ARCHITECTURS. 

Architecture  la, — Technical  and  Historical  Development  of  the 
Ancient  Styles,  >vith  special  reference  to  Classic  Architecture. 
—  Lectures  and  practice  in  drawing.  IVofessor  PL  L. 
Warren,  assisted  bv  Messrs.  Swan  and  Mowll. 

This  course  is  intended  especially  for  students  in  the  Lawrence  Scientific 
School  who  are  studying  Architecture  or  Landscape  Architecture;  but 
it  is  open  also  to  students  in  the  College  who  satisfy  the  instructor  of 
their  fitness  to  pursue  it,  and  may  be  counted  for  the  degree  of  A.B. 

The  first  few  weeks  of  the  course  are  devoted  to  gaining  facility  in 
the  simple  representation  of  architectural  form,  with  some  study  of  the 
elementary  principles  of  projection  and  perspective  drawing  and  shades 
and  shadows.  The  history  of  ancient  architecture  is  then  taken  up. 
The  gradual  development  of  architectural  forms  and  the  technical  pro- 
cesses of  building  are  traced,  beginning  with  a  summary  study  of  the 
buildings  of  Egypt.  Assyria,  and  Persia,  and  passing  on  to  the  more 
thorough  and  detailed  consideration  of  the  architecture  of  Greece  and 
Rome.  Students  are  required  from  time  to  time  to  make  drawings 
and  written  reports  in  illustration  of  the  lectures.     Daring  the  course 
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the  elements  of  Classical  architectural  form,  especially  the  Greek  and 
Roman  orders  and  their  uses,   are   considered.      The   more  important 
buildings  are  examined  in  detail,  and  the  structural  and  aesthetic  prin- 
ciples on  which  their  design  depends  are  studied  critically.    The  course 
is  so  conducted  as  to  make  the  greatest  possible  use  of  the  library  and 
to  familiarize  the  student  with  books  and  their  use.     The  course  is  not 
merely  historical,  but  aims  to  lay  the  foundation  of  a  working  knowledge 
of  architectural  form  and  thus  serves  as  an  introduction  both  to  Courses 
lb  and  Ic,  which  continue  the  history  of  architecture,  and  to  Course  4a, 
which  begins  the  study  of  architectural  design.     The  courses  in  history 
include  a  study  of  ornament  and  of  the  principles  of  ornamental  design. 
The  course  is  illustrated  by  the  use  of  the  stereopticon. 

N.  B.  —  The  ability  to  use  French  and  German  reference-books  with 
ease  will  be  found  raluable,  though  not  essential. 

Reference-hooks :  Perrot  and  Chipiez,  History  of  Art  in  Ancient  Egypt ; 
—  in  Ckaldaea  and  Assyria ;  —  in  Persia;  Maspero,  Egyptian  Archae- 
ology; Babelon,  Manual  of  Oriental  Antiquities ;  JjaIout,  T Architecture 
grecque ;  Durm,  Die  Baukunst  der  Griechen ;  Durm,  Die  Bauknnst  der 
Eiruskerund  Romer ;  Choisy ,  r^7-f  de  bdtir  chez  les  Romains ;  Biihimann, 
Die  Architektur  des  classischen  Alterihums  und  der  Renaissance ;  Ander- 
son and  Spiers,  The  Architecture  of  Greece  and  Rome. 

[Arciiitectuke  \b.  —  Technical  and  Historical  Development  of  the 
Mediaeval  Styles  of  Architecture.  —  Lectures  and  practice  in 
the  drawing-room.  Professor  II.  L.  Wakken,  assisted  by 
Mr.  MowLL.] 

Omitted  in  1903-^4. 

Architecture  \c.  —  Technical  and  Historical  Development  of 
Renaissance  and  Modem  Architecture.  —  Lectures  and  prac- 
tice in  drawing.     Professor  II.  L.  Wauken,  assisted  by  Mr. 

MOWLL. 

Courses  16  and  Ic  may  be  counted  for  the  degree  of  A.B.  Except  by 
special  permission  they  are  open  to  those  students  only  who  have  passed 
in  Architecture  la.  They  are  given  in  alternate  years,  and  are  taken  by 
the  Second-  and  Third-Year  students  registered  in  the  programme  in  archi- 
tecture of  the  Scientific  School  together,  so  that  one  set  of  students,  fol- 
lowing the  chronological  order,  continues  the  studies  of  the  First-Year, 
which  close  with  the  decline  of  Koman  art,  by  taking  up  in  the  Second- 
Year  the  study  of  the  Mediaeval  art  which  grew  out  of  that  decline,  and 
completes  the  history  of  architecture  in  the  Kenaissance  and  Modern  styles ; 
while  another  set  of  students  passes  from  Roman  architecture  to  its  revival 
in  the  fifteenth  century,  and  goes  back  to  study  the  Mediaeval  styles. 
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In  these  coartes  the  study  of  the  history  of  architecture  is  continued 
by  means  of  lectures  illustrated  by  the  stereopticon  and  the  making  of 
written  reports  and  theses,  with  illustrative  drawings  by  the  students. 
There  is  the  same  insistence  on  the  requirement  of  familiarity  with  the 
forms  that  are  met  with,  and  their  proper  use.  From  time  to  time  special 
subjects  of  research  are  given  out  which  the  students  are  expected  to 
investigate  for  themselves,  under  guidance,  by  means  of  engravings  and 
photographs,  and  upon  which  written  reports  will  be  required.  The 
courses  include  a  careful  consideration  of  structural  development. 
Methods  of  vaulting  in  different  periods  are  made  familiar  to  the  students 
by  the  actual  construction  by  them  of  large  models  of  vaulting,  using 
precisely  the  methods  that  would  be  employed  in  the  construction  of 
actual  vaults. 

The  endeavor  is  to  study  the  history  of  architecture  not  so  much 
archaeologically  as  in  a  more  vital  way  with  reference  to  actual  practice ;. 
to  obtain  a  knowledge  of  principles  of  design  by  an  analysis  of  the  growth 
of  architectural  form  and  its  use.  The  buildings  that  are  studied  are 
regarded  not  as  objects  of  contemplation  or  as  historical  documents,  but  aa 
examples  of  various  methods  of  work  carried  out  under  certain  conditions. 
Architectural  form  and  composition  are  thus  studied  by  means  of  the 
history  of  architecture. 

Reference-hooka:  In  Course  15  —  Essenwein,  Die  Ausgdnge  der  elassi- 
uhen  Bavkunsi;  Essenwein,  Die  Fortsetzung  der  classischen  Baukunst 
tm  ostrdmischen  Reiche;  Choisy,  CAri  de  bSttir  ehez  les  Byzantins ; 
Dehio  nnd  v.  Bezold,  Kirehliche  Baukunst  des  Abendlandes  ;  Cummings, 
History  of  Architecture  in  Italy  ;  Moore,  Development  and  Character  of 
Gothic  Architecture;  Viollet-le-Duc,  Dictionnaire  raisonne  de  Varchitee^ 
ture  fran^aise  ;  Ch&te&u,  V Architecture  en  France  ;  TarkeT,  Introduction 
to  the  study  of  Gothic  Architecture;  or  A  B  C  of  Gothic  Architecture  ; 
Faley,  Gothic  Mouldings,  In  Course  Ic — Burckhardt,  Geschichte  der 
Renaissance  in  Italien;  Der  Cicerone;  Symonds,  The  Renaissance  in 
Italy;  Anderson,  Architecture  of  the  Renaissance  in  Italy;  LUbke,  Die 
Renaissance  in  Frankreich ;  Geschichte  der  deutschen  Renaissance ; 
Muentz,  Ilistoire  de  VArt  pendant  la  Renaissance;  Blomfield,  The 
History  of  Renaissance  Architecture  in  England;  Blomfield  and  Thomaa^ 
The  Formal  Garden  in  England. 

Architecture  2a.  —  Elementary   Architectural    Drawing.  —  The 
Orders.     Professor  H.  L.  Warren  and  Messrs.  Swan  aa*i 

MOWLL. 

This  course  is  illustrative  of  Course  la,  and  is  open  only,  except  by 
special  permission,  to  those  students  who  are  taking  Course  la  in  tHe 
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MBjne  jear.  It  may  be  counted  for  the  degree  of  A.B.  when  taken  together 
with  Course  la. 

The  drawing-room  is  open  to  students  from  9  ▲.!!.  to  10  p.m.  An  in- 
structor is  usually  present  during  the  day-time.  Students  of  architecture 
in  their  first  year  should  give  all  their  spare  time  to  their  drawing. 

After  some  preliminary  work  the  time  is  chiefly  devoted  to  making  a 
series  of  carefully  rendered  drawings  of  simple  buildings,  or  portions 
of  buildings,  and  of  standard  examples  of  each  of  the  orders.  This  not 
only  gives  the  necessary  practice  in  draughtsmanship,  but  familiarizes  the 
student  with  the  best  forms  of  the  orders  and  is  a  preparation  for 
Architecture  4a.  Students  are  encouraged  to  make  their  own  selection 
of  the  examples  to  be  drawn,  subject  to  the  approval  of  the  instructors. 
The  drawings  form  in  effect  a  series  of  illustrations  to  the  lectures  in 
Course  la.  An  exhibition  is  made  of  each  series  of  plates  as  completed, 
and  the  work  is  then  criticised  before  the  class.  The  course  includes 
thorough  drill  in  the  elements  of  architectural  form  by  means  of  black- 
board exercises,  smaller  plates,  and  exercises  in  simple  design  from 
dictation.  For  students  in  Landscape  Architecture  the  course  is  modified 
to  include  practice  in  the  special  kinds  of  draughtsmanship  required  by 
landscape  architects. 


Akchitectdre  26. —  Descriptive  Geometry. —  Stereotomy;  Shadea^ 
Shadows,  and  Perspective.     Mr.  Mowll. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Archi- 
tecture 2a. 

It  considers  first  the  principles  of  Descriptive  Geometry  as  applied  to 
problems  in  the  projection,  intersection,  and  development  of  geometrical 
forms,  such  as  occur  in  architectural  practice,  wliich  cannot  be  solved  by 
the  ordinary  processes  of  projection  drawing.  These  principles  are  then 
applied  to  problems  in  stereotomy  or  stone  cutting  and  to  shades  and 
shadows. 

In  Stereotomy,  drawings  are  made  of  various  forms  of  arches,  niches 
and  vaults  with  working  details  of  the  separate  stones.  In  Shades  and 
Shadows,  special  attention  is  given  to  the  shorter  practical  methods,  and 
the  subject  is  so  studied  as  to  give  familiarity  with  the  forms  of  the  shades 
and  shadows  of  architectural  details  of  most  frequent  occurrence.  In 
Perspective,  after  exercises  which  familiarize  the  student  with  its  funda- 
mental principles,  practice  is  given  in  the  practical  methods  of  laying  out 
perspectives  which  are  in  general  use  among  architectural  draughtsmen. 

Text-books :  Siebert  and  Biggin's  Modern  Stone  Cutting  and  Masonry  ; 
Millard's  Shades  and  Shadows  ;  Longfellow's  Applied  Perspective, 
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Ai{riiiTi:<  TCKr  :\a.  —  Froehaml  Drawing.    Professor  H.  L.  Waere>(, 

a»i>UMl  ])\  Mr.  Sw.vx. 

TluH  iii  a  coiirMe  for  practice  in  freehand  drawing  especially  arrangred 
for  Htudciits  of  arctiitccture  and  landscape  architecture,  in  continuation 
of  Fine  Arto  I.  It  indudeji  practice  with  pencil,  pen,  and  brush,  ^ving 
ttiu  Mtudcrit  a  careful  training  in  the  8lniple>t  methods  of  expressing  a 
subject,  wliether  a  frugnient  of  detail  or  a  building. 

Ak<  'IIItk<  •  TtKK  :\h.  —  FnMdiand  I)ra\vin<j  (st^-ond  course) .  Professor 
il.  L.  Wakkkn  a>si>ted  bv  Mr.  Swan. 

In  this  courste  the  student  is  permitted  more  freedom,  and  Individ ualitv 
in  the  hundlin<;^  of  his  subject  is  encouraged.  The  works  of  the  best 
draught.xnu'n  are  put  before  him,  and  after  the  severer  training  of  the 
precetUng  course  he  may  treat  his  subjects  in  his  own  way  under  the 
direction  of  the  instructor,  always  with  a  view  to  producing  a  pleasing 
composition  in  light  and  .shade,  as  well  as  in  form. 

Akchitkctikk  :\r.  —  Freehand  Drawinji:  from  Architet^tiiral  Sub- 
jects (third  course).  Professor  II.  L.  Wakren  and  Mr. 
Xewtun. 

Kspocial  attention  will  be  given  in  this  course  to  the  composition  of 
drawint^s,  wliich  is  not  only  essential  to  the  artistic  presentation  of  archi- 
tectural hulijicts,  but  is  of  great  aid  in  cultivating  the  sense  of  composition 
in  urchitectural  deni^^n,  which  depends  upon  the  same  principles.  Studies 
principally  from  Turner,  Constable,  Harding,  Cotman,  and  Prout  will  be 
carrietl  on.  In  the  latter  part  of  the  course  instruction  will  be  given  in 
figure  drawing,  casts  from  the  antique  and  from  mediaeval  and  renais- 
sance masters  being  use«l  as  models. 

These  courses  give  the  necessary  daily  practice  in  f^ehand  drawing, 
which  alone  will  enable  the  student  of  architecture  to  obtain  the  knowl- 
e<lge  of  form  and  facility  in  its  representation  which  an  architect  nee<ls. 
Instruction  is  given  in  the  use  of  pencil,  pen,  and  water-colors.  Work 
will  be  done  from  the  flat  and  from  the  round.  The  increasing  collection 
of  examples  of  good  draughtsmanship,  which  the  department  possesses, 
and  the  ph<)toj;raj)hs  and  casts  will  be  used  as  models.  Nearly  all  the 
work  will  be  done  from  architectural  subjects,  so  that  the  student  may  be 
adding  to  his  store  of  knowledge  of  architectural  form  at  the  same  time 
that  he  acquires  mastery  of  hand. 

AuciiiTKrTi'KE  4^/.  —  Ebmientary  Architectural  Design.  —  Practice 
and  ( "riticism.  Professor  II.  L.  Wa«ken  and  Messrs.  Xew- 
Tox  and  Mmwi.l. 

This  course  is  open  to  those  students  only  who  have  passed  satisfsc- 
lorily  in  Architecture  la  and  2a,  or  satisfy  the  instructors  that  they  have 


163 

done  equiyalent  work.  Ail  the  courses  in  design  will  require  the  student 
to  devote  all  the  time  he  can  possibly  give  to  the  work.  The  drawing- 
room  is  open  from  9  a.m.  to  10  p.m.,  and  an  instractor  is  usually  present 
in  the  day-time.  During  the  first  weeks  of  the  course  the  student 
will  be  occupied  in  making  carefully  rendered  drawings  of  standard 
examples  of  architectural  composition  and  in  frequent  exercises  in 
design  from  dictation;  in  this  way  the  memory  and  imagination  of  the 
student  will  be  stimulated,  and  the  knowledge  of  form  acquired  during 
the  first  year  will  be  made  use  of  and  fixed  in  the  mind.  Following 
this  introduction  the  study  of  architectural  design  will  be  further  pursued 
(1)  by  means  of  occasional  lectures  on  the  principles  of  design  and  of  plan- 
ning, and  (2)  by  means  of  problems  of  an  elementary  nature  which  will 
be  given  out  from  time  to  time  as  exercises  in  original  composition. 
These  designs  will  be  carefully  elaborated  under  the  constant  direction  and 
criticism  of  the  instructors,  and  when  completed  will  be  criticised  before 
the  whole  class.  For  students  in  Landscape  Architecture  a  section  of  this 
course  will  be  provided  in  which  particular  attention  will  be  given  to  plan- 
ning the  general  arrangement  of  buildings  and  the  composition  of  masses 
(subjects  to  which  students  in  architecture  devote  more  attention  in  the 
next  following  course),  so  that  the  student  may  be  enabled  to  appreciate 
the  relation  which  should  exist  between  the  composition  of  a  building  and 
the  treatment  of  the  grounds  immediately  about  it  and  may  be  led  to 
regard  the  two  as  integral  parts  of  one  design.  The  form  and  position  of 
terraces,  gardens  and  approaches  will  be  considered  as  affecting  building 
plans. 

Architecture  46.  —  Architectural  Design  (second  course).     Pro- 
fessor II.  L.  Warren  and  Mr.  Mowll. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  4a,  of  which  it  is  a  continuation. 

As  in  the  previous  course,  the  work  will  be  carried  on  by  means  of 
problems  and  criticisms,  and  occasional  lectures.  The  study  of  planning 
will  be  taken  up  systematically,  and  lectures  will  be  delivered  on  the  right 
artistic  treatment  of  the  various  materials  used  in  building. 

In  the  work  in  design  the  forms  of  classical  architecture  will  be  mainly 
used,  as  the  object  of  the  course  is  to  give  a  mastery  of  technique  and  of 
composition,  and  this  can  better  be  done  by  endeavoring  to  secure  as  com- 
plete a  mastery  of  one  style  as  the  limited  time  of  the  course  will  allow 
rather  than  by  scattering  the  energies  in  an  impossible  attempt  to  secure 
adequate  knowledge  of  several  styles.  For  this  purpose  the  cl.issical 
styles  are  preferred,  because  of  the  simplicity  of  their  fundamental  forms 
and  because  these  forms  lie  at  the  foundation  of  all  modern  stylos. 
Some  exercise  in  historic  designs  in  other  styles  will  be  given.    The 


164 


problemi  proposed  in  the  coarses  in  design  will  be  selected  with  a 
to  Btimulating  at  far  as  possible  whatever  imagination  or  poetic  feeling 
the  student  niaj  possess  at  the  same  time  that  they  give  practice  in  Tarions 
classes  of  architectnral  composition.  In  the  main  thej  will  be  such  mm 
depend  upon  present  American  conditions:  not  merely  conrentional 
school  problems  without  relation  to  our  time  or  ciTilization. 

In  carrying  on  the  work  of  this  course  the  department  is  assisted  in 
some  of  the  problems  by  the  architects  who  are  members  of  the  Com- 
mittee appointed  by  the  Board  of  Overseers. 

AucinTErTrRE  4o. — Architectural  Design   (third  course).     Pro- 
fessor  II.  L.  Warren  and  Mr.  Newton. 

Til  is  conrse  is  open  to  students  who  have  passed  satisfactorily  in  Course 
ib.  The  method  of  instruction  will  be  the  same  as  in  the  prerious  coarse. 
It  will  include  the  study  of  the  planning  and  arrangement  of  important 
buildings.  The  second  half  of  the  year  will  be  devoted  to  the  making 
and  complete  presentation  of  a  design  for  some  important  structnre,  which 
will  be  presented  as  a  Thesis. 

Arciiitecti're  6.  —  Building  Construction :  Carpentry, — Lectures 
and  drawing.     Messrs.  Newton  and  Swan. 

A  careful  study  is  made  in  this  course  of  the  framing  of  simple  sttnc^ 
tures,  such  as  an  ordinary  framed  honsci  and  of  the  details  of  carpentry 
construction.  The  joints  of  timbers  in  floors  and  roof  tmsses,  the  con- 
struction of  window  and  door  frames,  wooden  staircases  and  the  Uke 
receive  full  consideration. 

Architecture  6.  — Practice  in  modelling  architectoral  ornament 
in  clay.     Mr.  Garbutt. 

ARCiiiTECTrRE  7. — Theory  of  Design. — Pure  Design  (Balance, 
Rhythm,  Harmony)  and  Design  in  Representation.  Lectures, 
with  experimental  practice  and  study  of  examples.  A  course 
for  the  exercise  and  development  of  the  aesthetic  faculty. 
Dr.  Ro^s. 

This  course  may  be  counted  for  the  degree  of  A.B. 

The  spot  of  paint  as  a  term  of  expression.  Its  tone,  its  measure,  its 
shape.  Thinking  in  tones,  measures,  and  shapes.  Expression  of  the 
thought  by  painting. 

Pi(7'e  Design :  the  composition  of  tones,  measures,  and  shapes,  for  the 
sake  of  Rhythm,  Balance,  Harmony,  the  principles  of  Order,  of  Beaa^. 
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Definition  and  explanation  of  these  principles.  Exercises  in  designing. 
Study  of  coior-yalues,  or  tones.  The  practice  of  tone-relations.  Tone- 
balances,  tone-rhythms,  harmony  of  tones.  Pure  Design  compared  with 
Mu^ic.  Appeal  of  Music  to  the  ear,  of  Pure  Design  to  the  eye.  The 
undeveloped  possibilities  of  Pure  Design. 

Design  in  Representation.  The  object  as  represented  by  the  visual 
image.  Advancement  of  knowledge  (science)  by  the  definition  of  the 
mental  image,  as  hypothesis,  and  by  the  comparison  of  the  definition  with 
the  object  (the  facts  of  observation) .  The  advancement  of  knowledge  not 
necessarily  an  advancement  of  Art.  Artistic  representation ;  knowledge 
in  forms  of  design.  Importance  of  design  in  connection  with  Representa- 
tion.   Practice  in  Representation  following  the  principles  of  Design. 

The  history  and  development  of  the  Fine  Arts.  Painting  particularly 
described.  Painting  in  the  East  (China  and  Japan)  and  in  Western 
Europe.  Different  modes  of  Pure  Design  and  of  Design  in  Representa- 
tion.    Study  of  examples  and  illustrations. 

Object  of  the  course :  the  development  of  the  sense  of  Beauty  and  of 
the  power  of  Imagination. 

LANDSCAPE  ARCHITECTURE. 

Laxdscafe  Architecture  1 . — History  and  Principles  of  Landscape 
Design.  —  Mr.  Olmsted  assisted  by  Mr.  Siurtlkkf,  with 
occasional  lectures  b}*  Professors  Good  ale  and  Shalek. 

The  object  of  this  course  is  to  give  the  students  a  broad  knowledge  of 
many  types  of  landscape  and  garden  forms,  of  the  elements  which  make  up 
the  quality  of  each,  of  the  motives  which  underlie  them  when  of  artificial 
creation,  of  their  limitations,  and  of  the  constant  adaptation  of  means  to 
ends  in  all  good  work.  The  instruction  is  in  the  form  of  lectures,  supple- 
mented by  collateral  reading,  by  informal  conferences  and  by  frequent 
exercises  in  writing  or  drawing  for  the  purpose  of  impresi^ing  the  instruc- 
tion upon  the  students  and  assuring  the  instructor  that  he  is  understood. 
The  typee  of  landsbape  and  garden  design  are  taken  up  in  the  his- 
torical order  of  their  highest  development,  but  in  addition  to  the  critical 
description  of  historical  examples  with  the  aid  of  plans,  drawings  and 
photographs,  reference  is  made  whenever  possible  to  actual  examples, 
illustrative  of  the  same  principles,  to  be  found  in  the  vicinity  of  Boston. 
Students  are  expected  to  visit  these  examples  and  to  make  reports  upon 
tbem. 

In  connection  with  this  course  the  relation  of  landscape  to  geological 
structure,  to  climatic  conditions  and  to  vegetation,  and  the  relation  of 
both  formal  and  informal  design  to  natural  limitations,  will  be  bet  forth 
in  a  series  of  lectures  by  Professors  Goodale  and  Sualer. 
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Landscape  Architecture  2.  —  Practice  in  Landscape  Design  (first 
course).  Messrs.  (Jlmsted  and  Shurtleff,  assisted  by  Mr. 
Paul. 

LAXDJiCAPE  Architecture  3.  —  Practice  in  Landscape  Design 
(second course).  Messrs.  Olmsted  and  Shurtleff,  assisted 
by  Mr.  Paul. 

Courses  2  and  S  are  open  only  to  those  students  who  hare  passed 
satisfactorily  in  Course  1 ,  in  the  Landscape  section  of  Architecture  4a,  and 
in  Engineering  4a,  or  who  satisfy  the  instructors  that  they  have  done 
equiTalent  work.  The  two  courses  are  to  be  taken  in  successive  years  and 
form  in  effect  a  single  course  extending  over  two  years  and  requiring  the 
student  to  deTote  the  chief  part  of  his  time  and  attention  to  the  subject. 
One  or  both  of  the  instructors  will  be  present  on  Mondays,  Wednesdays, 
and  Fridays  firom  1.30  to  4.80  p.m.,  and  occasionally  in  the  morning,  but 
the  drawing  room  is  open  every  day  from  9  a.m.  to  10  p.m.  and  the 
students  are  expected  to  make  diligent  use  of  their  time  between  con- 
ferences with  the  instructors.  The  work  consists  chiefly  of  the  study  of 
actual  works  and  of  the  solution  by  the  students  of  actual  problems 
presented  to  them  in  definite  form  by  the  instructors.  So  far  as  is 
practicable,  land  in  the  vicinity  of  Cambridge  is  chosen  for  study  and 
treatment,  so  that  the  student  may  have  practice  in  that  nice  a^iustment 
of  plan  to  natural  conditions  which  is  one  of  the  essentials  of  good  work. 
The  students  are  given  practice  in  devising  somewhat  detailed  construc- 
tion plans  for  the  more  important  portions  of  each  of  the  general  plans 
which  they  prepare.  In  the  conduct  of  these  courses,  except  for  occa- 
sional lectures  upon  principles  applying  to  the  work  in  hand  and  frequent 
criticism  of  plans  before  the  class  as  a  whole,  the  conditions  are  made  to 
approximate  those  of  actual  office  practice  as  closely  as  possible.  The 
elaboration  of  planting  plans  in  connection  with  the  general  plans  pre- 
pared in  these  courses  is  included  in  Horticulture  2  and  3,  but  the  work 
is  so  arranged  that  the  two  sets  of  courses  keep  in  close  touch.  In  the 
latter  part  of  Course  3,  the  work  of  the  student  is  devoted  chiefly  to  the 
preparation  of  a  thesis,  involving  both  a  written  report  and  plan,  upon  a 
subject  approved  by  the  instructors. 

FORESTRY. 

Forestry  1.  —  Silviculture. — The  characteristics  of  forests;  the 
forest  regions  of  the  United  States;  si>ecial  con^sideration 
of  trees  important  in  forestry:  the  treatment  of  forests; 
methods  of  reproducing  forests ;  tree  planting. — Lectures  and 
field  Avork.     Mr.  R.  T.  Fisher. 
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POKESTRT  2.  —  Forest  measurements.  — Methods  of  computing  the 
contents  of  felled  and  standing  trees  and  of  whole  stands ; 
the  estimation  of  timber ;  the  use  and  construction  of  Ameri- 
can log  scales ;  estimation  of  diameter,  height,  and  volume 
increment.     Mr.  R.  T.  Fisher. 

Forestry  3.  —  Dendrology,  or  Forest  Botany.  —  Lectures  and  field 
work.    Mr.  J.  G.  Jack. 

This  course  will  comprise  the  study  of  trees  and  shrubs,  particular  at- 
tention being  giyen  to  those  of  the  eastern  states.  The  identification  of 
woody  plants  (trees  and  shrubs)  by  external  features,  both  in  their  sum- 
mer and  winter  aspects,  will  receive  special  consideration,  so  that  the 
student  may  learn  means  of  distinguishing  the  useful  and  also  less  valuable 
species  of  trees  and  shrubs  at  all  seasons  of  the  year  and  different  stages 
of  growth.  Chiefly  eastern  species  will  be  taken  a^  types  for  study,  but 
the  principal  trees  of  economic  importance  in  North  American  forestry 
will  be  considered  in  regard  to  their  botanical  characteristics,  geographical 
ranges  and  relative  values.  In  addition  to  the  lectures  exercises  will  be 
given  by  field  observations  of  local  species,  and  some  time  will  be  given  to 
work  in  the  laboratory  upon  the  study  of  the  less  conspicuous  characters 
useful  in  the  identification  of  woody  plants. 

MUSIC. 
Music  1.  —  Harmony.     Asst.  Professor  Spalding. 

The  fundamental  principles  of  the  theory  of  music  are  embodied  in  the 
study  of  harmony,  which  treats  of  the  different  chords  in  their  natural 
relations  and  combinations.  The  subdivisions  of  the  subject  are  as  fol- 
lows :  Intervals,  or  the  measurement  of  the  difference  in  pitch  between 
one  tone  and  another ;  Triads,  Seventh,  and  Ninth  chords  with  their  in- 
versions and  resolutions ;  Chromatically  altered  chords ;  Cadences ;  Sus- 
pensions; Passing  and  Changing- Notes ;  Organ- Point;  Harmonization 
of  given  melodies,  or  the  application  of  chords  to  the  accompaniment  of 
a  eanius  firmus  in  four-part  writing ;  Modulation. 

The  work  consists  chiefly  of  written  exercises  on  fij:ured  basses  and  the 
harmonization  of  given  melodies ;  tliese  are  corrected  by  the  instructor 
out  of  the  class-room  and  subsequently  discussed  with  the  students  in<li- 
vidually.  Exercises  are  also  worked  out  on  the  blackboard  hy  the 
students. 

Front's  Harmony  is  used  as  the  basis  of  the  instruction.  The  treatises 
of  Jadassohn  and  of  others  are  used  as  reference  books,  and  supplementary 
illustrations  and  explanations  arc  given  in  the  class-room.  The  course  is 
open  and  specially  recommended  to  Freshmen. 
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SHGINKESING. 

ENiJiNEERiNi*  la.  —  Al;r<*^)ra.    A "i-it.  Professor  Love,  Mr.  Frizell, 
ami  Dr.  E.  V.  HrxTix<iT<»x. 

Some  of  the  topics  studiiMl  are :  theory  of  quadratic  equations,  binomial 
theorem,  tiieory  of  equations,  simultaneous  equations,  coordinates,  trigo- 
nonii'trir  ration,  uiideterniined  coefBcienU.  partial  fractionSi  inflnitesimals, 
inc'qu»Htii>{(.  variahles  and  limits,  series  and  conrergency. 

The  text-hook  will  be  announced  at  the  beginning  of  the  course. 

ExiiiNKKKiNo    \b.  —  Tritfonometr}-.      Asst.   Professor  Love,   Mr. 
Kkizfj.l,  and  Dr.  E.  V.  HrNTiNoxoN. 

The  topics  treated  will  include  the  trigonometric  ratios  and  their 
prop4Tties,  solution  of  triangles,  radian  measure  of  angles,  logarithms, 
trigonometric  equations  and  identities,  the  right  spherical  triangle  with 
some  of  the  applications  of  these  subjects. 

Tlie  sections  meeting  during  the  first  half-year  are  intended  for  stu- 
dents of  Arcliitecture  and  Landscape  Architecture,  for  those  who  hare 
passed  advanced  Algebra  for  admission,  and  for  others  who  can  take  this 
course  more  conveniently  during  the  first  half-year. 

Text-book :  Ashton's  Plane  and  Spherical  Trigonometry  and  Tables. 

ExcaNKEKiNci  Id.  —  Analytic  (leometn'.  Asst.  Professor  Love, 
Mr.  Fkizell,  and  Dr.  E.  V.  IlrxxrxiJTox. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  la  or  its  equivalent,  and  who  take  or  have  taken  Course  16  or 
its  equivalent. 

The  M'ork  will  include  a  study  of  the  straight  line,  the  circle,  the  ellipse, 
the  parabola,  the  hyperbola,  and  other  important  plane  curves.  Both  rect- 
angular and  polar  coordinates  will  be  used. 

Text-hook  :  Ashton's  Analytic  Geometry. 

ExGiXEEKixc;  Ic. —  Differential  and  Integ^ral  Calculus.  Asst. 
Professor  Love.  Mr.  P'kizell,  Dr.  E.  V.  Huntington,  and 
Mr. . 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  Id,  or  its  equivalent. 

Some  of  the  topics  treated  in  this  course  are  differentiation,  anti- 
differentiation,  integration,  and  their  applications  to  tangents,  normals, 
areas,  volumes,  lengths,  surfaces,  curvature,  evolutes,  maxima  and  minima. 
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indeterminate  forms,  development  in  series,  computation  by  series,  cen- 
tres of  gravity,  moments  of  inertia,  and  motion.  Partial  differentiation 
and  multiple  integration  will  be  treated  briefly  and  applications  made  to 
problems  in  geometry  and  mechanics.  Some  time  will  be  given  to  the 
elements  of  Solid  Analytic  Geometry. 

The  text-book  will  be  announced  at  the  beginning  of  the  course. 

[ExciiXEERiNG  If.  —  Solid  Analytic  Geometry,  Integral  Calculus, 
and  Differential  Equations.     Asst.  Professor  Love.] 

Omitted  in  1903-04. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Course 
le,  or  its  equivalent.  It  is  intended  as  an  optional  half-course  for  students 
in  the  Scientific  School. 

The  work  in  this  course  includes  a  brief  treatment  of  Solid  Analvtic 
Geometry,  a  review  of  some  of  the  topics  introduced  in  Course  Ic,  fol- 
lowed by  further  applications  to  problems  in  geometry,  physics,  and 
mechanics.  The  simpler  methods  of  solving  differential  equations  will  be 
presented  and  illustrated  by  numerous  examples  and  applications. 

Engineering  3a. — Mechanical  Drawinjr.  —  Ui^e  of  Instruments.  — 
Projections  and  Machine  Drawing.  Messrs.  Kennedy, 
A.  E.  Norton,  Howes,  and  Updegraff. 

This  course  is  introductory  and  is  prescribed  for  all  candidates  for  a 
degree  in  Engineering. 

It  is  intended  to  supply  a  good  working  knowledge  of  the  elements  of 
mechanical  and  freehantl  projection  drawing,  and  of  their  applications  to 
the  representation  of  machinery  and  other  engineering  structures.  It  also 
serves  as  an  introduction  to  Descriptive  Geometry  and  other  courses 
requiring  a  knowledge  of  drawing.  At  the  end  of  the  course,  students 
are  expected  to  understand  and  to  read  mechanical  drawings  and  to  have 
some  facility  in  the  measurement  and  delineation  of  machines  and  struc- 
tures. Particular  attention  is  paid  to  rapid  freehand  work  made  as  nearly 
as  possible  to  scale. 

The  topics  of  the  course  in  the  order  in  which  they  are  taken  up  are  as 
follows.  During  the  first  half-year :  the  use  of  instruments ;  problems 
in  geometrical  drawing ;  orthographic  and  isometric  projections;  tracing 
and  blue  printing ;  and  the  practice  of  freehand  sketching  and  lettering. 
During  the  second  half-year :  working  drawings  of  machines  and  struc- 
tures with  a  continuation  of  freehand  sketching ;  the  stretching  of  paper 
and  practice  in  india-ink  and  color  tinting. 

Reference-books:  Anthony's  Mechanical  Draunng  an(\  Morchine  Drawing. 
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Engixeerixg  36.  —  Descriptive  Geometry.  —  Elementary  Shades, 
Shadows,  and  Perspective.     Mr.  Moyer. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Course 
da  or  Architecture  2a. 

It  consists  mainly  of  the  application  of  the  principles  of  Descriptive 
Geometry  to  problems  in  the  projection,  intersection,  and  development 
of  geometrical  forms  of  common  occurrence  in  Engineering  and  Archi- 
tecture which  cannot  be  solved  by  the  ordinary  processes  of  projection 
drawing.  It  also  includes  problems  in  shades  and  shadows,  and  in  per- 
spective, the  general  theories  of  these  subjects  being  given  with  their 
application  to  simple  forms. 

Text-book :  Instructor's  Notes. 


Engineering  M. — Mechanism.  —  Study  of  gearing  and  mechani- 
cal movements.     Messrs.  Kennedy  and  A.  E.  Norton. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  3a. 

In  this  course  the  transmission  and  change  of  motion  by  means  of 
toothed  wheels,  link  work,  belts,  and  special  devices  are  taken  up  in 
both  their  theoretical  and  practical  aspects.  Problems  involving  these 
difTerent  modes  of  transmission  are  worked  out  in  the  draughting-room, 
particular  attention  being  paid  to  the  construction  of  teeth  of  wheels  by 
exact  and  approximate  methods.  Analyses  of  simple  machinery  and 
calculations  for  trains  of  wheel  work,  belting,  etc.,  are  made  in  order  to 
give  the  student  thorough  grounding  in  the  principles  of  pure  mechanism. 

Referenct'hook :  Barr*8  Kinematics  of  Machinery, 

[Engineering  3c.  —  Stereotomy,  Shades,  Shadows,  and  Perspective. 
Mr.  Mover.] 

Omitted  in  1903-04. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  36. 

The  course  consists  of  problems  in  stereotomy,  or  stone-cutting,  and  in 
shades,  shadows,  and  perspective.  In  stereotomy,  drawings  are  matle  of 
constructions  in  stone  with  the  working  out  of  the  necessary  <letails  and  the 
developments  of  the  separate  parts.  In  shades,  shadows,  and  perspective 
special  attention  is  given  to  architectural  forms  and  to  tlie  shorter  practical 
methods  in  general  use  by  architects. 

Text-hooks:  French  and  Ives*  Stereotomy;  Millard's  Shades  and 
Shadows. 
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£K6iXEERiNa  4a. —  Surrevino:. —  Use  of  Instruments. — Plane 
and  Topographical  Surveying,  Topo<rraphical  Drawin^f  and 
Levelling.  —  Field  practice.  Asst.  Professor  II.  J.  Hr<;iiES 
and  assistants. 

This  coarse  is  open  to  stadents  who  have  studied  Plane  Trigonometry. 
See  note  under  Course  id. 

The  work  of  this  course  consists  of  the  study  of  the  theory  and  adjust- 
ments of  the  several  surveying  instruments,  together  with  their  practical 
use  in  the  field.  The  field  surveys  consist  of  differential  and  profile 
levelling;  chain,  compass,  and  transit  land  surveys;  cross-section,  transit 
and  stadia,  and  plane-table  topographical  surveys.  From  the  field-notes 
necessary  computations  are  made  and  the  surveys  mapped. 

Text-book:  Raymond's  Piane  Surveying. 

Referenee-hooks :  Baker's  Engineering  Instruments ;  Johnson's  Theory 
and  Praeiiee  of  Surveying  ;  Gannett's  Topographical  Surveying. 

Engineering  4c.  —  Geodetic  Surveying.  —  Field  work  of  triangiila- 
tion.  —  The  use  of  astronomical  instruments  in  Survevinff  and 
Navigation.     Asst.  Professor  H.  J.  IIlgiies  and  assistants. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Coarse  4a.    See  note  under  Course  Ad. 

The  course  includes  the  methods  of  measuring  base  lines  with  special 
reference  to  the  use  of  the  steel  tape,  of  observing  angles,  adjusting  angle 
observations,  determining  absolute  positions,  adjusting  triangulations, 
trigonometrical  levelling,  precise  spirit  levelling,  and  of  projecting  maps. 

Text-book:  Merriman's  Geodetic  Surveying. 

Reference-books :   U.  S.  Geodetic  Survey  Reports. 

Engineering  id.  —  Railroad  Engineering  (first  course) .  —  Survey, 
location,  and  construction  of  railroads.  Field  practice.  Asst. 
Professor  H.  J.  Hughes  and  assistants. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  4a. 

The  course  includes  a  study  of  the  principles  necessary  to  enable  the 
engineer  to  select  a  route  for  a  railroad,  to  determine  the  necessary 
grades  and  curves,  to  solve  the  problems  incident  to  the  location  of  the 
line  upon  the  ground,  to  compute  the  quantities  in  excavation  and  em- 
bankment, and  finally  to  lay  the  track  in  place.  The  students  survey  a 
line  two  or  three  miles  long,  take  the  topography,  make  a  map  location, 
and  adjust  the  location  to  the  ground,  computing  the  cost  of  construction. 

Text-book:  Searles's  Field  Engineering. 

Reference- Books :  Goodwin's  Railroad  Engineering  Field  Book;  Searles's 
Spiral ;  "Wellington's  Theory  of  the  Location  of  Railways. 
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Courses  4a,  4^,  and  U  follow  in  the  order  nanied  during  the  same  svm- 
mer.  Their  scope  includes  lectures,  text-book  work,  field  work,  compatft- 
tions,  and  plotting.  Except  in  4^,  it  is  the  aim  to  have  all  work  done  during 
the  daylight  hours.  Tho  working  hours  are  from  se%*en  until  four  o'clock  — 
on  Saturdays,  until  twelve.  These  hours,  being  equivalent  to  forty-fire 
hour9  ])er  week,  enable  much  work  to  be  accomplished,  and  also  furnish 
an  abundance  of  time  for  recreation. 

Course  4a  may  be  counted  as  one  course,  and  Courses  4d  and  U 
together  may  be  counted  as  one  half-course,  towards  the  degree  of  A.B. 

These  courses  are  prescribed  for  students  of  Civil  Engineering,  and 
Course  4a  is  strongly  recommended  also  for  students  of  Mechanical  and 
Electrical  Engineering. 

Exc;iNF.EKiN(;    4'".  —  Constniction  and   Maintenance    of   Common 
Ho:ids.     Mr.  McCuxTOOK. 

Course  4e  is  open  to  students  who  have  taken  a  course  in  SurTeying.  It 
is  part  of  the  required  work  of  stmlents  of  Civil  Engineering  and  of 
Landscape  Architecture,  and  can  be  counted  towards  no  degree  except 
the  S.B.  in  Civil  Engineering  and  the  S.B.  in  Landscape  Architecture. 

The  course  is  intended  to  furnish  information  on  the  construction  and 
maintenance  of  ordinary  highways.  The  location  and  survey  of  roads 
are  treated  in  reference  to  the  conditions  governing  such  work.  Foun« 
dations  and  selection  of  materials,  the  treatment  of  the  road  materials 
in  construction,  ami  the  surface  finish  for  various  classes  of  traffic, 
receive  careful  attention.  The  various  kinds  of  city  pavements  for  heavy 
traffic  are  also  considered.  Students  will  be  provided  with  opportunities 
for  practical  experience  in  the  details  of  road  building.  The  region  in 
the  vicinity  of  Cambrid(;e  afifords  excellent  examples  of  the  various 
methods  practised  in  constructing  streets  and  other  highways. 

Ex<;iXEEKiN(i  4/.  —  Railroad  Engineering  (second  course).  —  Pro- 
blems in  I'ailroad  construction  and  maintenance.  Asst. 
Professor  II.  J.  Hughes. 

Course  4/  is  ojH'n  to  students  who  have  passed  satisfactorily  in  Course  4d. 

This  course  is  a  continuation  of  the  first  course  in  Railroad  Engineering, 
taking  up  in  detail  the  principles  which  fix  lines  and  grades.  Practice 
will  be  given  in  making  preliminary  estimates.  The  economical  use  of 
materials  for  new  construction  and  for  maintenance,  switches,  frogs, 
crossings,  signals,  yard  arrangements  and  other  important  details  will  be 
investigated.  In  the  same  manner,  the  principles  of  street  railway 
building  will  be  studied. 
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Engineebing  5a.  —  Applied  Mechanics.      Professor   Hollis   and 
Mr. . 

This  coarse  is  open  to  students  who  have  passed  satisfactorilj  in 
Courses  le  and  5b  or  their  equivalents. 

The  course  includes  a  review  of  Statics  and  a  short  treatment  of 
elementary  Kinetics,  followed  by  a  somewhat  extended  course  in  the 
application  of  Statics  and  Kinetics  to  Engineering  problems,  especially 
those  relating  to  machinery.  The  student  will  be  expected  to  use  both 
graphic  and  algebraic  methods  in  the  solution  of  problems. 

Reference-books :  Rankine's  Applied  Mechanics ;  CotteriU's  Applied 
Meihanics, 

Engineering  56.  —  Elementary  Statics. —  Graphic  and  Alegbraie 
Methods.     Asst.  Professor  Johnson  and  Mr.  Moyek. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  \b  or  its  equivalent.  It  may  be  repeated  in  the*  summer  at  the 
Squam  Lake  Camp. 

This  course  is  devoted  to  the  study  of  Statics  with  special  reference  to 
s  thorough  grounding  in  the  fundamental  principles. 

The  instruction  includes  lectures,  solution  of  selected  and  graded 
problems  (drawn  mainly  from  engineering  practice),  and  systematic 
personal  conferences  between  instructors  and  students. 

The  algebraic  and  graphic  methods  are  developed  with  equal  thorough- 
ness, and,  in  general,  each  problem  is  solved  by  both  methods. 

The  problems  of  the  course  include  the  investigation  of  the  stability  of 
structures,  and  the  calculation  of  stresses  in  simple  trusses,  three-hinged 
arches  and  other  frames. 

Text-book :  Johnson's  Statics  by  Algebraic  and  Graphic  Methods. 

Engineering  5c.  —  Resistance  of  Materials  (second  eoun«e).     Pro- 
fessor Hollis. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  bd. 

The  course  in  Resistance  of  Materials  is  designed  to  give  the  student 
a  comprehensive  knowledge  of  the  nature  of  materials  used  in  Engineer- 
ing construction,  including  the  laws  of  their  beliavior  under  stress,  both 
above  and  below  the  elastic  limit.  Special  attention  will  be  given  to 
commercial  tests  and  the  relation  of  the  test  pieces  to  the  members  of 
engineering  structures.  The  subject  will  be  taught  by  means  of  the 
mathematical  theory  of  elasticity  of  materials. 

Reference-book:  Burr*s  Elasticity  and  Resistance  of  Materials  of 
Engineering, 
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Engineerfng  5d.  —  Resistance  of  Materials  (introductory  course.  — 
Elementary  Structural  Design.  Asst.  Professor  Johkson 
and  Mr.  Moyek. 

Tins  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  56.     It  may  be  repeated  in  the  summer  at  the  Squam  Lake  Camp. 

After  a  brief  exposition  of  the  fundamental  principles  of  Resistance  of 
MHterials,  the  work  of  the  course  is  directed  towards  practice  in  the  appli- 
cation of  these  principles  to  the  simple  problems  constantly  met  in  struc- 
tural practice.  Each  student  is  required  to  solve  a  large  number  of 
problems  in  such  a  way  as  to  encourage  habits  of  speed  and  correctness 
in  computation  as  well  as  to  gain  familiarity  with  the  subject.  These 
problems  involve  the  prominent  features  of  the  design  of  wooden  and 
steel  beams,  girders,  footings,  columns,  wooden  and  combination  roof- 
trusses,  etc. 

Reference-hooks:  Johnson's  Materials  of  Construction;  Freitag's  Archi- 
tectural  Engineering ;  steel  manufacturers'  handbooks. 

Engineering  6a.  —  Hydraulics  and  Hydraulic  Motors.  —  Flow  of 
water  in  pipes.  —  Water  wheels,  turbines,  and  pressure 
engines.     Asst.  Professor  H.  J.  Hughes. 

This  course  is  open  to  students  who  take  or  have  passed  satisfactorily 
in  Course  5a,  or  Mathematics  4. 

The  first  part  of  the  course  is  devoted  to  the  study  of  the  general 
theory  of  Hydraulics,  which  is  applicable  to  all  branches  of  Hydraulic 
Engineering,  including,  among  other  things,  the  discussion  of  the  laws 
governing  the  flow  of  water  through  orifices,  over  weirs,  through  tubes, 
and  through  pipes.  The  second  part  of  the  course  is  a  study  in  the  theory 
and  practice  of  hydraulic  motors. 

Reference-books:  Merriman's  Hydraulics;  Hamilton  Smith's  Hydraulics; 
Francis's  Lowell  Hydraulic  Experiments ;  Bodmer's  Hydraulic  Motors ; 
Bovey's  Hydraulics. 

Engineering  6o.  —  Water  Supply  and  Sanitary  Engineering.  Asst. 
Professor  II.  J.  Hughes. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  6a.     It  cannot  be  counted  towards  the  degree  of  A.B. 

The  considcratioTis  necessary  for  the  complete  design  of  water-supply 
systems  by  gravitation,  pumping,  and  ground  storage,  from  the  survey  of 
the  water-shed  to  the  delivery  into  the  house,  are  taken  up  in  detail. 

The  effects  of  soil  on  water,  and  the  importance  of  the  geological 
character  of  the  water-shed,  as  well  as  the  conditions  affecting  the  plan 
of  storage  and  determining  the  supply,  are  all  carefully  considered. 
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The  pollution  and  filtration  of  poUible  waters,  and  the  whole  sub- 
ject of  sanitary  engineering,  including  the  best  methods  of  utilization  and 
dlspof  al  of  sewage,  are  treated  in  the  light  of  the  latest  experience. 

ENGINEERING  6(1. —  Canals,  Rivers,  and  Harbors.  —  Irri;ration. — 
Measurements  of  the  flow  of  water.  —  I..ectiires  and  lalx)ra- 
tory  work.     Asst.  Professor  H.  J.  Hughes. 

This  course  is   open  to  students  who  have  passed  satisfactorily  in 
Oourse  6a. 

The  course  includes  the  study  of  rain-fall,  evaporation,  flow-off  from 
the  catchment  area,  methods  of  measuring  river  discharges  with  field 
work,  the  laws  goveming  the  flow  in  rivers,  and  methods  of  river 
improvement;  the  discussion  of  the  theory  of  the  flow  in  canals,  and 
methods  of  constructing  canals ;  the  solution  of  the  problems  pertaining 
to  irrigation  engineering,  such  as  the  location  and  construction  of  canal 
head  and  regulating  works,  of  control  and  drainage  works,  and  of  laterals 
and  distributaries. 

Reference-books:  Mead*s  Irrigation  Insiiiutions ;  F.  H.  Newell's  Irri- 
gation ;  Humphrey  and  Abbott's  Mississippi  River  Experiments  ;  Wilson's 
Irrigation  Engineering  ;  Reports  of  Irrigation  InrestigaiionSy  Office  of 
Experiment  Stations^  U,  8.  Department  of  Agriculture. 

Engineering  7a. — Bridjres  and  Buildin^^s. — l)esi<rn  of  Framed  Struc- 
.tures.  —  Details  of  iron  and  steei  construction.  Lectures  and 
drauorhtin*'.     Asst.  Professor  Johnson. 

This   course  is   open  to  students  who  have  passed   satisfactorily  in 

I 

Course  5d  or  oa  or  their  equivalents.  It  cannot  be  counted  towards  the 
degree  of  A.B. 

The  course  is  intended  to  give  systematic  training  in  the  principles 
and  methods  involved  in  the  economical  design  of  framed  structures, 
such  as  bridges,  roofs,  and  buildings. 

The  course  opens  with  a  study  of  methods  of  det4.>rmining  extreme 
stresses  in  structures  subject  to  varying  and  moving  loads.  In  this  work, 
both  graphic  and  algebraic  metlio/ls  will  be  freely  used.  Subsequently 
each  student  works  out  designs  of  typical  structures  of  moderate  size. 
Special  attention  is  given  to  encouraging  business-like  methods  of  making 
and  recording  computations.  Students  make  working  <lrawings  of  their 
projects,  taking  no  more  time  for  such  work  than  is  neeiled  for  suitable 
presentation  of  their  designs,  and  for  some  practice  in  expressing  their 
ideas  clearly  and  in  detail  by  drawings. 

Special  problems  which  arise  in  connection  with  structures  other 
than  those  designed   in  detail   by  the  student   arc   taken  up  in  lectures 
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and  exercises.  In  this  work,  a  prominent  purpose  is  to  train  the  student 
to  make  prompt  and  correct  application  of  general  principles  already 
familiar  to  him. 

Such  knowledge  of  rolling-mill,  shop,  and  erection  practice  as  is  needed 
for  a  clear  understanding  of  the  requirements  of  good  design  is  ob- 
tained from  manufacturers'  handbooks,  from  visits  to  neighboring  bridge 
works,  and  to  bridges  and  buildings  in  course  of  construction,  and  from 
lectures. 

The  text'book  will  be  announced  at  the  beginning  of  the  course. 

Reftrenee-hooka :  Johnson,  Bryan,  and  Turneaure's  Theory  and  Practice 
of  Modern  Framed  Siruciures  (latest  edition) ;  Merriman  and  Jacobj's 
Roofs  and  Bridges;  Wright  and  Wing*s  Bridge  Drafting ;  Johnson's 
Materials  of  Construction  ;  steel  manufacturers*  handbooks. 

Engineering  8a.  —  Building  Stones,  Masonry,  and  Foundations. 
Professor  Wolff  and  Asst.  Professor  Johnson. 

This  course  should  be  preceded  by  Engineering  5d  or  its  equivalent. 
It  cannot  be  counted  towards  the  degree  of  A.B. 

In  this  course  a  study  is  made  of  the  materials  used  in  masonry  and 
foundations,  such  as  stone,  brick,  lime,  cement,  concrete,  and  timber,  with 
reference  to  their  physical  properties,  methods  of  preparation,  cost,  and 
their  proper  application  to  structures.  The  fireproof  construction  of 
buildings  is  a  prominent  topic  in  this  part  of  the  course. 

The  different  systems  of  foundations  are  also  described  and  discussed 
with  reference  to  their  comparative  merits  and  proper  fields  of  application. 
Some  leading  topics  in  this  part  of  the  course  are  piles,  and  pile-driving, 
coffer-dams,  open  caissons,  pneumatic  work,  and  open  crib  work,  etc. 

The  course  includes  also  a  brief  description  of  the  principal  features  of 
tunnelling. 

The  first  third  of  the  course  consists  of  lectures  on  building  and 
ornamental  stones  by  Professor  Wolff. 

Reference-hooks:  Merrill's  Stones  for  Building  and  Decoration;  Baker's 
Masonry  Construction;  Freitag's  ArchitecturcU  Engineering ;  Freitag's 
Fireproofing ;  Kidder's  Building  Construction;  Patton's  Foundations; 
Drinker's  Tunnelling ;  Johnson's  Materials  of  Construction;  Degrand 
et  R^sal,  Fonts  en  Maqonnerie. 

Engineerin(;  10a.  —  Chipping,  Filing,  and  Fitting.  —  Use  of 
hand-tools.  —  Fitting  by  hand.  —  Study  of  the  metals  in 
practical  working.  —  Lectures  and  laboratory  work.  Asst. 
Professor  Burke  and  Mr.  F.  W.  Turner. 

See  note  under  Course  lOe. 
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XSnoineering  106.  —  BlacksmiUung.  —  Use  of  tools.  —  Forging, 
welding,  tool-dressing  and  tempering.  Lectures  and  laborsr 
tory  work.    Asst.  Professor  Burke  and  Mr.  F.  W.  Turner. 

See  note  under  Coarse  lOe. 

Engineering  10c. — Pattern  Making  and  Foundry  Practice.  —  Use 
of  wood-working  tools. — Casting  in  iron  and  alloys. — 
Lectures  and  laboratory  work.  Asst.  Professor  Burke  and 
Mr.  F.  W.  Turner. 

See  note  under  Course  lOe. 

Engineering  10c.  —  Machine  Shop  Practice.  —  Use  of  machine 
tools.- -Construction  of  parts  of  machinery;  finishing  and 
assembling  parts.  —  Lectures  and  laljoratory  work.  Asst. 
Professor  Burke  and  Mr.  F.  W.  Turner. 

The  courses  in  shopwork  begin  about  June-  16th  and  are  completed 
In* nine  weeks.  Courses  10a  and  106  are  given  together  during  the 
first  half  of  tliat  period,  and  Courses  lOc  and  10«  are  given  together 
during  the  second  half. 

These  courses  may  be  counted  toward  the  degree  of  S.B.  in  General 
Science  as  the  eqniyalent  of  one  and  one-half  courses.  They  cannot  be 
counted  towards  the  degree  of  A.B. 

These  courses  are  at  present  conducted  at  the  Cambridge  Manual 
Training  School,  where  there  are  complete  facilities  for  the  purpose. 
The  laboratory  work  is  supplemented  by  lectures  and  by  visits  to  the 
workshops  within  reach  of  Cambridge.  The  aim  of  the  courses  is  not 
primarily  to  give  students  manual  skill,  but  rather  the  practical  knowledge 
of  materials  and  of  the  methods  of  manufacture  necessary  for  the  economi- 
cal desigpi  of  machinery  and  structures. 

Engineering    11a.  —  Steam    Machinery    (introductory    course). 
Asst.  Professor  Marks  and  Mr.  Haskell. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  3a. 

The  course  is  devoted  mainly  to  a  general  study  of  the  more  common 
forms  of  steam  machinery.  The  difTerent  types  of  steam  boilers,  their 
construction,  setting,  operation,  and  maintenance  are  described  and  dis- 
cussed. The  subject  of  fuels,  solid,  liquid,  and  gaseous,  including  the 
devices  in  use  for  their  economical  combustion,  receives  attention.  This 
ia  followed  by  a  study  of  the  construction  and  operation  of  the  various 
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forms  of  stationary  engines.  Compounding,  goTeming,  connterbalancing, 
the  action  of  the  fly-wheel,  and  the  effects  of  the  inertia  of  the  recipro- 
cating parts  are  treated  in  an  elementary  manner.  The  methods  of  action 
of  the  common  forms  of  valves  and  valve  gears  are  explained. 

Visits  of  inspection  to  various  machinery  plapts  in  the  neighborhood 
are  arranged  in  order  to  make  the  students  familiar  with  the  machines 
described. 

Engixeemng  12a.  —  Efficiency  and  Economics  of  Heat  Engines. 
Asst.  Professor  Makks. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  I2b. 

In  this  course  heat  engines  are  considered  from  the  thermal  stand- 
point. The  sources  of  loss  of  efficiency  in  steam  engines  are  individually 
analyzed  and  the  methods  of  reducing  the  losses,  by  compounding,  jack- 
eting, superheating,  and  by  other  devices,  are  discussed.  The  effects  of 
these  losses  on  the  cost  of  steam  power  and  the  considerations  determin- 
ing the  choice  of  the  type  of  steam  engine  to  be  used  under  any  given 
conditions  are  treated.  Gas  and  oil  engines  are  similarly  studied,  and 
are  compared  with  the  steam  engine.  Other  topics  which  are  taken  up 
include  the  theory  and  performance  of  air-compressing  and  refrigerating 
machines,  and  of  steam  turbines. 

Engineering   12^.  —  Elements  of  Thermodynamics. — Theory  of 
Heat  Engines.     Asst.  Professor  Marks  and  Mr.  Haskell. 

This  course  is  open  to  students  who  take  or  have  passed  satisfactorily 
in  Course  13a. 

The  course  is  devoted  to  a  study  of  the  laws  governing  the  transforma- 
tion of  heat  into  work,  and  the  application  of  these  laws  to  the  processes 
in  air,  gas,  steam,  and  other  heat  engines. 

Engineering  12c.  —  Heating    and   Ventilation.      Asst.   Professor 
Burke. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  11a.     It  cannot  be  counted  towards  the  degree  of  A.B. 

The  heating  and  ventilation  of  buildings  receive  the  treatment  neces- 
sary to  supplement  the  instruction  bearing  on  these  topics  given  in  other 
courses.  Instruction  in  this  course  includes  a  consideration  of  the  forms 
of  hotrwater  and  steam  boilers,  and  hot-air  furnaces ;  the  sizes  and  leads 
of  pipes  for  the  distribution  of  hot  water,  steam,  and  hot  air;  the  posi- 
tions and  proportions  of  radiators,  and  the  practical  details  of  installing 
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heating  plants.  The  use  of  exhaust  steam  is  fully  treated.  About  half 
the  time  is  devoted  to  the  consideration  of  the  principles  and  details  of 
distributing  air  for  heating  and  ventilation  by  mechanical  means.  Central 
heating  plants  are  discussed  briefly.  Each  student  is  required  to  design  a 
heating  and  ventilating  plant  for  a  large  building. 

Engineering  13o. — Engineering  Laboratory. — Introductory  course 
in  experimental  methods.  Asst.  Professor  Marks,  Messrs. 
MoYER  and  Haskell. 

This  course  is  open  to  students  who  take  or  have  passed  satisfactorily 
in  Courses  5a,  6a,  and  11a. 

The  principal  objects  of  the  course  are  to  give  instruction  and  practice 
in  the  measurement  of  some  of  the  quantities  with  which  the  engineer  has 
to  deal,  and  to  make  the  student  acquainted  practically  with  the  methods 
and  instruments  used  in  carrying  out  engineering  investigations. 

The  laboratory  work  includes  the  calibration  of  various  instruments, 
8uch  as  steam  engine  indicators,  transmission  and  absorption  dynamom- 
eters, and  pressure  gages;  the  determination  of  the  efficiencies  of  hoist- 
ing g^ars,  steam  boilers,  steam  engines,  pumps,  gas  engines,  and  water 
wheels ;  the  investigation  of  the  efficiency  of  the  transmission  of  power 
by  ropes  and  belts ;  the  measurement  of  the  friction  of  journals  and  of 
the  flow  of  water  through  orifices  and  over  weirs ;  the  testing  of  the 
strength  of  wrought  iron,  steel,  cast  iron,  wood,  stone,  brick  and  cement. 
Practice  is  also  given  in  flue  gas  analysis,  in  the  use  of  steam  calorimeters, 
and  in  valve  setting. 

Engineering  136.  —  Engineering  Laboratory  (second  course). — 
Lectures  (once  a  week)  ;  laboratory  work  (nine  hours  a  week), 
Asst.  Professor  Marks  and  Mr.  Moyer. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Course 
13a,  and  are  taking  Course  12a.  It  cannot  be  counted  towards  the  degree 
of  A.B. 

The  work  in  this  course  consists  of  a  series  of  investigations  carried 
out  by  all  the  students  and  of  a  research  on  some  special  subject  which 
may  form  the  basis  of,  or  may  supplement,  the  student's  thesis.  The 
regular  investigations  include  complete  tests  of  a  boiler,  steam  engines, 
gas  engines,  a  hot-air  engine,  an  air  compressor,  a  blower,  an  injector, 
governors  and  other  machines.  Some  investigations  are  also  made  on 
the  transmission  and  radiation  of  heat,  on  the  strength  of  materials,  on 
lubricants  and  fuels,  and  the  transmission  of  power.  Tests  of  power 
plants  will  be  made  as  opportunity  oflFers. 
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Engineerikg  14a. — Machine  Design  (introductorj  coarse). — 
Designing  the  parts  of  machinery.  —  Methods  of  propor- 
tioning the  parts  for  strength  and  effect.  Lectures  and 
drafting.     Mr.  Kennedy. 

This  conrse  is  open  to  students  who  have  passed  satisfactorily  in  Coarses 
Sd,  5di  and  1  la. 

The  course  is  intended  to  give  practice  in  the  design  of  simple  machine 
details  and  some  knowledge  of  the  application  of  the  principles  of 
mechanics.  Complete  working  drawings  of  machines  and  their  details 
are  made  during  tiie  year ;  but  the  students  are  required  to  design  a  great 
many  pieces  of  which  only  freehand  sketches  are  kept.  All  of  the  latter 
work  is  done  in  note-books,  which  are  carefully  examined  by  the  instruc- 
tor, in  order  that  habits  of  neatness  and  system  as  well  as  accuracy  may 
be  learned. 

Text-book :  Low  and  Bevis's  Machine  Design. 

Reference-hooks :  Keuleaux'  Construcior;  Kent's  Mechanical  Engineer's 
Handbook. 

Engineering  146.  —  Machine  Design  (second  course) .  —  Study  and 
design  of  steam  machinery.     Valve  diagrams.      Professor 

IIOLLIS. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  14a.    It  cannot  be  counted  towards  the  degree  of  A.B. 

The  designs  of  entire  machines  are  undertaken  in  this  course,  with 
instruction  in  the  details  of  the  steam  engine  and  boiler.  It  is  expected 
that  every  student  will  complete  the  working  drawings  of  the  principal 
parts  of  a  steam  engine  and  of  a  steam  boiler.  Reference  is  freely 
made  to  the  books  and  drawings  in  the  library,  and  the  student  is  required 
to  study  out  the  designs  himself  with  only  such  aid  from  the  instructor 
as  may  be  needed  to  insure  reasonable  progress. 

ENr,iNEEKiN(i    15a.  —  Marine    Engines    and     Boilers.      Professor 

IIOLLIS. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  14a,  and  have  fulfilled  all  the  requirements  for  the  first  three 
years  in  Mechanical  Engineering.  It  cannot  be  counted  towards  the 
degree  of  A.B. 

This  course  is  intended  mainly  as  an  alternative  for  Course  145  and  it 
will  be  similar  to  it,  relating  however  to  a  different  class  of  problems. 
There  will  be  a  series  of  lectures  on  marine  machinery  and  some  of  the 
elements  of  ship  construction.    Each  student  will  be  expected  to  design 
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the  engines  and  boilers  for  a  given  ship;  and,  if  time  permits,  he  will 
have  tlie  opportunity  of  making  the  plans  of  an  entire  ship. 

Engineering  16a. — Generation,  Transmission,  and  Utilization  of 
Electrical  Energy  (elementary  course) .  lectures  and  labora- 
tory work.     Asst.  Professor  Adams  and  Mr.  Whiting. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Course 
Ic  or  its  equivalent,  and  in  Physics  C  or  Physics  1.  It  is  intended  pri- 
marily for  students  in  Civil,  Mechanical  and  Mining  Engineering,  who  do 
not  expect  to  carry  the  study  of  this  subject  farther. 

The  lectures  begin  with  a  review  of  the  laws  governing  the  flow  of 
electric  currents,  the  laws  of  electro-magnetic  induction,  and  the  magnetic 
circuit.  These  laws  are  then  applied  in  the  study  of  the  more  important 
types  of  apparatus  for  the  measurement,  generation,  transformation,  and 
utilization  of  electrical  energy,  —  including  arc  and  incandescent  lamps, 
electric  furnaces,  primary  and  secondary  batteries,  direct  and  alternating 
current  generators,  motors,  and  transformers,  and  apparatus  for  tele- 
phony and  telegraphy. 

In  the  latter  part  of  the  course  the  apparatus  studied  during  the  first 
part  is  assembled  and  brought  into  better  perspective  by  means  of  descrip- 
tions of  typical  plants  for  the  generation,  transmission,  and  utilization  of 
electrical  energy.  These  descriptions  include  discussions  of  the  relative 
advantages  and  disadvantages  of  the  several  systems  of  transmission  and 
distribution,  and  cover  the  following  types  of  plants  :  central  stations  for 
the  distribution  of  light  and  power ;  isolated  plants  of  various  kinds ; 
power  distribution  for  street  and  inter-urban  railways ;  long  distance  trans- 
mission plants;  power  distribution  for  factories,  mills  and  mines,  and 
for  electrochemical,  electrometallurgical  and  otiier  industrial  purposes. 

The  work  in  the  laboratory  follows  the  same  general  outline  as  the 
lectures.  Beginning  with  a  few  elementary  measurements  in  electricity  and 
magnetism,  the  student  takes  up  a  brief  experimental  study  of  the  above- 
mentioned  types  of  electrical  apparatus.  During  the  latter  part  of  the  year 
occasional  visits  are  made  to  some  of  the  numerous  interesting  plants  in  the 
vicinity  of  Boston,  and  in  each  case  a  carefully  written  report  is  made. 

The  treatment  of  these  subjects,  in  both  lectures  and  laboratory,  is  of 
necessity  elementary,  but  sufficient  to  give  the  student  a  general  view 
of  the  field  of  electrical  engineering,  including  a  general  familiarity  with 
the  characteristics  and  ranges  of  usefulness  of  the  more  important  kinds 
of  electrical  apparatus. 

Reference'hooks :  Jackson*s  Elementary  Electricity  and  Magnetism; 
Sheldon's  Dynamo  Electric  Machinery;  Sheldon's  Alternating  Current 
Machines ;  Crocker's  Electric  Lighting  ;  Bell's  ElectHc  Power  Transmis- 
Mton;  AbboifB  Electrical  Transmission  of  Energy  * 
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Engineering  16c. — Direct  Current  Dynamo-Electric  Machinery. 
Lectures ;  laboratory  work.  Direct  Current  Machinery  and 
C'able  Testing.     Professor  Kennelly. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  le  and  in  Physics  1  or  Physics  C^  or  their  equivalents. 

It  is  intended  primarily  for  third-year  students  in  Electrical  Engineering. 

The  work  begins  somewhat  as  in  Course  16a,  but  with  a  more  thorough 
review  of  the  elementar}'  principles  of  electricity,  magnetism,  and  electro- 
magnetism,  special  attention  being  given  to  the  magnetic  circuit. 

The  theory  of  direct  current  machinery  is  then  carefully  studied  and 
illustrated  by  numerous  problems.  Armature  winding  and  commutation 
receive  considerable  attention.  In  the  laboratory  the  work  begins  with 
tests  which  illustrate  and  corroborate  the  theory,  and  then  takes  up  com- 
plete commercial  tests  of  this  class  of  machinery. 

Reference-books :  Sheldon's  Dynamo  Electric  Machinery ;  and  S.  P. 
Thompson's  Dynamo  Electric  Machinery. 

Engineering  \M.  —  Dynamo  Design.     Asst.  Professor  Adams. 

This  course  is  open  to  students  who  take  or  have  taken  Course  16«.  It 
cannot  be  counted  towards  the  degree  of  A.B. 

The  work  is  carried  on  in  the  draughting  room,  with  occasional  lectures 
on  the  theory  of  design.  Each  student  is  expected  to  make  designs  of 
one  direct-current  constant  potential  generator,  one  alternating  current 
generator,  one  alternating  current  transformer,  and  one  induction  motor. 

All  electrical  and  magnetic  dimensions  are  worked  out  and  sketches 
made  on  section  paper,  and  In  the  case  of  one  of  the  machines  designed 
by  each  student,  large  scale  drawings  are  made. 

Considerable  reading  is  required. 

Reference-hooks  :  Kapp's  Dynamo  Construction  ;  Parshall  and  Hobart's 
Electric  Generators  and  Armaiure  Winding  ;  Arnold's  Ankerwicklungen 
tmd  Ankerkonsiruktionen, 

Engineering  16c.  —  Alternating  Currents  and  Alternating  Current 
Machinery.  —  Theory  and  testing.     Asst.  Professor  Adams. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in  Course 
16a,  16c,  Physics  3  or  Physics  4. 

The  lectures  begin  with  the  theory  of  alternating  currents,  includiog 
the  effects  of  inductance,  capacity,  and  frequency,  and  then  take  up  the 
study  of  apparatus  for  the  generation,  measurement,  transformation, 
transmission,  and  utilization  of  such  currents. 

In  the  laboratory  the  first  series  of  experiments  is  designed  to  familiar- 
ize the  student  with  the  effects  of  inductance  and  capacity  in  alternating 
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cmrent  circuits,  with  the  methods  of  measuring  these  quantities  and  with 
the  magnitudes  of  their  practical  units.  Then  follow  experiments  on  alter- 
nators, transformers,  alternating  current  motors,  and  synchronous  convert 
ters ;  some  of  the  more  important  of  which  are :  the  taking  of  charac- 
teristic, efficiency,  saturation  and  short  circuit  curves  of  alternators; 
measurements  of  armature  inductance  and  armature  reaction ;  excitation 
and  stability  curves  of  synchronous  motors,  the  taking  of  speed  charac- 
teristic, efficiency,  power  factor,  and  other  curves  from  induction  motors ; 
experiments  showing  the  influence  of  armature  resistance  and  inductance 
upon  the  speed  characteristics  and  outputs  of  induction  motors;  regu- 
lation and  efficiency  of  transformers  with  separation  of  losses ;  instanta- 
neous current  and  £.  M.  F.  curves  from  transformers  and  alternators ; 
experiments  on  the  efficiency  and  stability  of,  and  commutation  in, 
rotary  converters. 

Reference-hooks:  C.  P.  Steinmetz*s  Alternating  Current  Phenomena; 
Franklin  and  Williamson's  Alternating  Currents ;  Gisbert  Kapp*s  Trans- 
formers ;  D.  C.  Jackson's  Alternating  Currents  and  Alternating  Current 
Machinery ;  Oudin's  Standard  Polyphase  Systems  ;  and  S.  P.  Thompson's 
Polyphase  Electric  Currents. 

Engineering  16/'.  —  Electrical  Engineering  Laboratory.  —  Dynamo 
Testing ;  Electric  Light  l*hotometry ;  Storage  Batteries ; 
Electrochemistry.     Laboratory  work.     Mr.  Whiting. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  I6a,  16c,  or  Physics  8.  It  cannot  be  counted  towards  the  degree 
of  A.B. 

The  course  deals  with  a  variety  of  special  tests  and  investigations  of 
which  the  following  are  Illustrative:  light  distribution  of  electric  lamps, 
capacity  of  batteries  under  varying  discharge  rates,  electrolytic  reduction 
from  fused  and  dissolved  salts,  dielectric  strength  of  insulating  materials. 
Tests  on  electrical  plants  in  commercial  operation  are  made  occasionally. 
The  Standardization  Rules  of  the  A.  I.  E.  E.  and  the  National  Electric 
Code  are  discussed  and  are  made  the  basis  of  part  of  the  work. 

Reference-hook :  Foster's  Electrical  Engineer* s  Pocket  Book, 

Engineekixc}^  17a.  —  Electrical  transmission  and  Distribution  of 
Power.     Professor  Kennelly. 

This  course  is  open  to  students  who  have  pasvsed  satisfactorily  in 
Coarse  16f. 

The  course  deals  with  the  principles  of  the  electric  transmission  of 
power,  both  by  direct  and  alternating  currents.  Special  consideration  is 
given  to  polyphase  alternating-current  machinery.    The  various  applica- 
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tions  of  electric  power  transmission  are  discussed,  together  with  the 
conditions  of  their  effectiveness,  economy,  and  efficiency.  The  various 
types  of  electric  machinery  employed  in  power  transmission  are  analysed 
with  especial  reference  to  their  capahilities  for  transforming  or  dfilivering 
power. 

Engineerincj  176. — Telegraphy  and  Telephony.  Professor  Ken- 
nelly. 

This  course  is  open  to  students  who  have  passed  satisfactorily  in 
Course  16a,  16<;,  or  Physics  8. 

The  course  deals  with  the  main  systems  of  electric  telegraphy  and 
telephony  in  practical  use,  with  reference  to  their  principles  and  modes 
of  application.  The  various  types  of  telegraph  conductor  are  also  taken 
up  in  detail,  aerial,  subterranean  and  submarine.  The  installation, 
maintenance  and  testing  of  telegraph  and  telephone  lines  are  considered, 
as  well  as  the  difficulties  encountered  in  their  operation.  Wireless  tele- 
graph systems  are  studied,  and  their  methods  of  operation  discussed. 

Engineering  21.  —  Conference  on  Engineering  subjects  (two  hours 
a  tveckf  usually  in  the  evening).  —  During  the  first  half-year, 
all  students  of  Engineering  meet  together ;  during  the  second 
half-year  students  of  Civil,  Mechanical,  and  Electrical  Engin- 
eering meet  in  separate  sections. 

Course  21  is  part  of  the  required  work  of  fourth-year  students  of  En- 
gineering, and  will  not  be  counted  for  other  students  towards  the 
degree  of  S.B.     It  cannot  be  counted  towards  the  degree  of  A.B. 

The  course  is  conducted  mainly  by  students,  and  deals  with  current 
problems  in  Engineering,  referring  freely  to  transactions  of  engineering 
societies  and  to  periodicals. 

Engineeuing  22. —  Contnicts  and  Specifications. — fifteen  lectures 
on  the  principles  of  Common  Law  as  applied  to  contracts. 
Asst.  Professor  Wyman. 

Course  22  is  part  of  the  required  work  of  fourth-year  students  of  En- 
gineering and  of  Architecture,  and  will  not  be  counted  for  other  students 
towards  the  degree  of  S.B.  It  cannot  be  counted  towards  the  degree  of 
A.B. 

It  consists  of  about  fifteen  lectures  on  law,  with  practice  in  drawing  up 
contracts  and  specifications  for  various  projects. 
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Primarily  for  GrAduates 

Courses  of  RESEARcni 

KN<iiNEEKiXG  20«. — Alternating  Current  Machinery.      Asst.  Pro- 
fessor Adams. 

EN<iiNEEKiKG  206. — Heat  Ettidnes.     Asst.  Professor  Marks. 

Engineeiung  20o.  —  D^-namo-Electric  Machinery.     Professor  Ken- 

KELLY. 

Opportunity  and  guidance  will  also  be  proyided  for  competent  students 
wishing  to  pursue  other  lines  of  investigation. 

These  courses  are  intended  primarily  for  graduate  students  who  are  can- 
didates for  the  degree  of  S.M.in  Engineering,  but  may  be  taken  by  others 
who  are  suitably  prepared. 

Each  may  count  for  one,  two,  or  more  full  courses,  but  it  is  not  deemed 
advisable  to  undertake  any  research  course  unless  the  time  of  at  least 
two  full  courses  can  be  devoted  thereto. 

The  work  consists,  first,  of  extensive  reading  and  the  preparation  of  a 
bibliography  of  the  subject,  by  which  the  student  is  made  familiar  with 
all  the  important  work  done  in  the  same  line  before  ;  next,  the  planning 
and  performance  of  the  experimental  part  of  the  investigation;  and 
finally,  the  preparation  of  a  thesis  on  the  subject,  including  a  full  account 
of  the  work  done  and  a  complete  discussion  of  all  the  results. 

Thesis. 

Every  thesis  should  consist  of  a  complete  investigation  or  design,  contain- 
ing, where  possible,  the  results  of  personal  and  independent  observation, 
and  so  limited  in  scope  as  to  be  capable  of  completion  before  the  first  of 
June. 

The  subject  of  the  thesis  should  be  selected  as  early  as  possible  in  the 
Senior  year.  It  must  be  submitted  to  the  Chairman  of  the  Division  before 
December  1,  in  order  that  it  may  have  consideration  at  a  meeting  of  the 
Division  shortly  after  that  date. 

The  Division  will  suggest  the  instructor  under  whose  guidance  the  work 
should  be  prosecuted.  After  approval  by  the  Division  tlie  subjects 
selected  for  theses,  with  the  names  of  the  investigators,  will  be  posted  in 
the  Engineering  Library  for  the  remainder  of  the  year. 

Reports  of  progress  and  of  the  methods  of  investigation  may  be  made 
and  discussed  in  Engineering  21  during  the  second  half-year. 

The  completed  theses  are  to  be  presented  before  the  first  of  June  to  tlie 
instructor  under  whose  direction  they  have  been  prepared,  and  the  stu- 
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dents  may  be  required  to  stand  an  examination  on  them  or  to  read  them 
at  a  meeting  of  the  Division  and  class. 

Attention  must  be  paid  to  clear  English  and  to  a  concise  and  accurate 
presentation  of  the  subject.  The  theses  will  be  bound  and  deposited  in 
the  Engineering  Library  for  future  reference. 

All  theses  must  be  written  (preferably  typewritten)  on  paper  of  dimen- 
sions 8"  X  lOi",  so  that  they  may  have  uniform  binding.  Drawings  and 
sketches  necessary  for  explanation  of  the  text  must  be  folded  to  the  size 
of  the  manuscript,  with  an  edge  left  for  binding. 

PHYSICS. 

Physics   B.  —  Elementary  Physics.     Professor  E.  H.  Hall,  Dr. 
Ayres,  and  Mr.  Sekviss. 

In  1903-04  students  for  whom  Course  C  or  Course  1  is  prescribed  may 
take  Course  ^  as  a  half -course. 

The  laboratory  exercises  of  Course  B  are  given  in  the  morning  hours. 

Course  B  is  substantially  equivalent  to  the  Elementary  Physical  Science 
of  the  requirements  for  admission.  It  is  open  to  students  who  have  not 
passed  in  this  requirement  or  taken  in  College  any  course  in  Experimental 
Physics.  It  may  be  taken  with  Chemistry  1,  although  in  the  same  examin- 
ation group ;  for  examination  it  is  placed  in  Group  I. 

The  object  of  this  course  is  to  enable  every  student  to  obtain  practical 
acquaintance  with  laboratory  methods  of  work,  and  with  those  elementary 
facts  and  laws  which  are  the  foundation  of  the  science  of  Physics.  It  is 
for  those  wlio  have  done  little  or  no  laboratory  work  in  Pliysics  before 
coming  to  College,  and  is  the  natural  introduction  to  Courses  C  and  1. 
Students  are  advised  to  take  it  in  the  Freshman  or  the  Sophomore  year. 
The  book  used  is  Hall  and  Bergen's  Text-book  of  Physics ^  Holt  &  Co. 

Physics  C.  —  Experimental  Physics.  —  Mechanics,  Sound,  Light, 
Magnetism,  and  Electricity.  Asst.  Professor  Sabine,  Dr. 
H.  W.  Morse,  and  Mr.  L.  I).  Hill. 

Course  C  is  substantially  equivalent  to  the  Advanced  Physics  of  the 
requirements  for  admission.  It  is  intended  for  those  who  wish  to  give 
especial  attention  to  methods  of  physical  measurement  in  preparation  for 
higher  courses  iu  Physics,  Chemistry,  or  Engineering.  The  course  is 
open  to  those  students  only  who  have  presented  Elementary  Laboratory 
Physics  for  admission,  or  have  taken  Physics  B  or  its  equivalent. 

The  manual  used  as  a  guide  in  the  laboratory  work  is  Sabine*s 
Laboratory  Course  in  Physics^  Ginn  &  Co. 
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Physics  1. — General  Descriptive  Physics.  Professor  E.  H.  Hall 
and  Mr.  McKay. 

Coarse  1  is  intended  for  students  who  wish  to  become  acquainted  with 
a  wide  range  of  physical  phenomena  and  with  the  means  for  exhibiting 
and  applying  such  phenomena.  It  is  intended  for  students  who  have 
taken  Course  B  or  who  have  passed  in  the  second  alternative  of  the 
Elementary  Physical  Science  of  the  requirements  for  admission,  but  may 
be  taken  by  others  who  satisfy  the  instructor  of  their  fitness  to  profit  by 
the  course. 

Hastings  and  Beach's  OenercU  PhyticSy  Ginn  &  Co.,  will  be  used  as  a 
text-book. 

Physics  2.  —  The  Theory  of  Light  in  its  application  to  familiar 
optical  phenomena  and  to  optical  instruments.  Asst. 
Professor  Sabine. 

Course  2  is  open  to  students  who  have  taken  Physics  C  or  Physics  1  or 
the  equivalent,  and  have  a  knowledge  of  trigonometry. 

Students  taking  this  course  are  asked  to  provide  themselves  with  P.  G. 
Tait's  Lighi,  Lommel's  Nature  of  Lights  Hasting's  Lights  and  S,  P. 
Thompson's  Lighiy  Visible  and  Invisible.  An  examination  of  these  books 
will  give  an  idea  of  the  nature  of  the  course.  As  many  as  possible  of  the 
optical  phenomena  there  discussed  will  be  shown  either  by  projection  or 
by  lecture  table  demonstration.  The  course  will  also  cover  atmospheric 
and  other  natural  optical  phenomena,  and  among  optical  instruments  the 
more  careful  study  will  be  given  the  telescope,  microscope,  and  camera 
lens,  with  special  reference  to  their  aberrations  and  limiting  values. 

Physics  S.  —  Electrostatics,  Electrokinematics  and  parts  of  Electro- 
magnetism.     Professor  B.  O.  Peikce  and  Dr.  Ayres. 

Course  3  is  adapted  to  students  who  take  or  have  taken  Mathematics  2 
or  its  equivalent,  and  should  be  preceded  by  Course  C  or  1. 

The  course  consists  of  a  lecture  or  recitation  every  Tuesday,  with  from 
six  to  eight  hours  of  laboratory  work  per  week.  In  the  laboratory  the 
student  is  expected  to  learn  to  make  accurate  absolute  or  relative  meas- 
urements of  current  strength,  resistance,  electromotive  force,  quantity, 
and  capacity.  In  the  second  half  of  the  year  such  a  knowledge  of  the 
principles  of  the  Differential  and  Integral  Calculus  will  be  assumed  as 
students  who  are  then  taking  Engineering  Ic  or  Mathematics  2  should  have. 

Students  who  elect  this  course  are  asked  to  provide  themselves  with 
S.  P.  Thompson's  Lessons  in  Electricity  and  Magnetism,  Part  2  of  the 
I'hyncal  Laboratory  Notes  of  the  Massachusetts  Institute  of  Technology ^ 
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Day's  Examplet  in  Electricity  and  Magnetitm^  and  a  pamphlet  published 
by  the  UniTersity  containing  a  description  of  cert&in  preliminary  experi- 
ments in  Magnetism.  References  will  be  made  to  other  books  to  be  foond 
reserved  in  Gore  Hall. 

Physics  4. — ElectrodjTiamics,  Magnetism,  and  Electromagnedsm. 
Professor  T«owbkidge,  Dr.  G.  W.  Pierce,  and  Dr. 
Theodore  Lyman. 

Course  4  is  intended  for  students  who  have  taken  Engineering  \e  or 
Mathematics  2,  or  its  equivalent,  and  Physics  3. 

The  lectures  of  this  course  treat  of  the  magnetic  properties  of  metals, 
the  theory  of  the  alternating  current,  the  various  methods  of  measuring 
self  and  mutual  inductance,  electric  oscillations  of  high  frequency,  and 
the  elementary  theory  of  Hertzian  waves. 

The  laboratory  work  embraces :  Tests  of  the  magnetic  properties  of 
iron  and  nickel  by  the  magnetometer  and  ballistic  galvanometer  methods ; 
measurements  of  self  and  mutual  inductance  by  Maxwell's  method,  Ray- 
leigh's  method,  commercial  method,  spark-discharge  method ;  experiments 
with  the  exploring  coil,  experiments  on  the  Hall  effect,  experimental 
study  of  currents  of  telephonic  frequency ;  photographic  measurement  of 
condenser  discharges ;  Hertzian  waves  in  air  and  in  other  dielectrics ;  the 
coherer ;  electrical  resonance ;  Hertzian  waves  on  wires,  and  the  measure- 
ment of  electrical  indices  of  refraction. 

Frequent  reference  is  made  to  the  following  text-books  :  Ewing*s  Mag- 
netic Induction  in  Iron  and  Other  Meialt,  Fleming's  The  Alternate  Cur- 
rent Transformer,  and  Stelnmetz's  Alternating  Current  Phenomena. 

Courses  3  and  4  together  are  intended  to  cover  the  subjects  of  Magne- 
tism and  Electricity,  and  to  give  a  suitable  foundation  for  students  who 
propose  to  study  Electrical  Engineering  or  the  higher  branches  of 
Electrical  Science. 

Physics  6a.  —  Elements  of  Thermodynamics.     Professor  Hall. 

Course  6a  is  intended  for  students  who  have  taken  Mathematics  2  or 
its  equivalent,  and  are  familiar  with  the  elementary  facts  and  principles 
of  Heat. 

Thermodynamics  treats  of  the  relations  of  heat  to  other  forms  of  energy, 
and,  as  such  relations  are  important  in  a  very  great  variety  of  physical  and 
chemical  operations  or  states,  the  province  of  thermodynamics  is  extremly 
wide. 

This  course  undertakes  to  give  familiarity  with  the  two  fundamental 
laws  of  thermodynamics,  and  with  their  application  to  problems  in  which. 
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lieat  and  mechmicml  energy  are  the  onlj  forms  of  energy  considered. 
Some  of  the  special  nibjecu  considered  are :  — 

The  absolnte  thermodynamic  scale  of  temperature. 

The  physical  properties  of  gases  and  of  saturated  rapors. 

The  yelocitj  of  sound  in  a  gas.  and  its  relation  to  the  two  specific 

heats  of  the  gas. 
The  flow  of  a  gas  from  an  orifice. 
The  theory  of  the  steam  injector. 
The  theory  of  heat  engines. 
The  theory  of  refrigerating  machines. 
The  transmission  of  power  by  compressed  air. 

Physics  66.  —  Modern  Developnaent«i  and  AppHcatioiLs  of  Thermo- 
dvnanaics.     PVofessor  Hall. 

Course  66  is  open  to  students  who  have  taken  Coarse  6a  or  who  other- 
wise satisfy  the  instructor  of  their  fitness  to  profit  bj  the  course. 

This  course  deals  with  cases  in  which  chemical  and  electrical  energy, 
as  well  as  heat  and  mechanical  energy,  are  inrolved.  Some  of  the  special 
subjects  considered  are :  — 

The  **  thermodynamic  potential  **  of  (xibbs  and  of  Duliem. 

The  **  free  energy  **  of  Helmholtz. 

The  theory  of  solution. 

Osmotic  pressure. 

The  equation  of  yan  der  Waals   connecting  the  gaseous  and  the 

liquid  states  of  matter. 
The  **  phase-rule  "  of  Gibbs. 
The  **  mass  law  **  of  chemical  equilibrium. 
The  thermodynamics  of  a  galyanic  cell. 
Thermoelectricity. 

Physics  11. — The  Theory  of  Primarv  and  Secomlarv  Batteries. — 
Galyanic  cells :  Leatl,  Iron-Xickel,  and  Thallium  Storage 
Batteries;  Electricity  Direct  from  Coal.     Dr.  II.  W.  Morse. 

Course  11  is  open  to  students  who  have  taken  Physics  C  or  Physics  1  or 
the  equivalent,  and  Chemtstiy  1  or  its  equivalent. 

This  course  is  intended  for  students  who  desire  an  elementary  and  prac- 
tical but  thoroughly  modem  treatment  of  the  galvanic  cell  and  storage 
battery.     The  following  is  a  tabulated  outline  of  the  course  :  — 

The  Primary  cell :  — 
History. 

Outline  of  modem  facts  and  theories. 
Calculation  of  electromotive  forces. 
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Internal  resistance. 
Polarisation,  depoUrisators,  etc. 
Efficiency  and  output. 
Constant  and  inconstant  cells. 
Cells  for  open  and  closed  circuits. 

The  Storage  cell :  — 

Lead.  Thallium,  Iron-Nickel,  etc. 

Mechanical  application  of  the  active  material  to  the  supportiDg 
plate. 

Maximum  charge  and  discharge  rates. 

Engineering  uses  of  the  storage  battery. 

Cells  for  converting  alternating  into  unidirectional  currents. 
Electricity  direct  from  coal. 
Light-sensitive  cells. 
Cell  types  and  efficiencies. 

CHEMISTRY. 

CiiKMisTRY    1.  —  Descriptive    Inorganic    Chemistry.       Professor 
JArKSoN,  Mr. ,  and  five  assistants. 

Course  1  may  be  taken  with  Physics  B  although  in  the  same  examina- 
tion group. 

In  this  course  each  student  has  each  week  two  lectures  on  Monday  and 
Friday  at  12  in  Boylston  7,  and  either  four  hours  of  laboratory  work  or, 
more  commonly,  two  hours  of  laboratory  work  and  one  of  recitation.  For 
laboratory  and  recitation  work  there  are  two  divisions  (to  avoid  conflicts), 
—  the  first  on  Tuesday  and  Thursday  from  1.30  to  3.30,  the  second  on 
Wednesday  and  Friday  from  2.30  to  4.30.  The  recitations  (one  hour) 
come  at  1.30  on  Thursday  for  the  first  division,  at  2.30  on  Friday  for  the 
second,  and  when  they  are  held  no  laboratory  work  is  required  on  these 
days.    Recitations  in  Boylston  7 ;  laboratory  exercises  in  Boylston  A  or  B. 

No  previous  chemical  training  is  required  for  Chemistry  1,  bat  more 
advantage  will  be  gained  from  this  course  if  the  student  has  some  knowledge 
of  the  general  principles  of  chemistry,  such  as  that  g^ven  in  the  chemistry 
required  for  entrance  to  College.  The  course  deals  with  the  preparation, 
properties,  and  uses  of  the  more  important  elements  and  inorganic  com- 
pounds. The  lectures  are  illustrated  by  experiments  and  diagrams,  and 
in  the  laboratory  those  experiments  are  performed  which  are  not  well 
adapted  to  the  lecture-room.  There  is  no  text-book.  A  pamphlet  en- 
titled Laboratory  Experiment b  in-  Chemistry  1  is  essential;  another, 
Synopsis  of  Lectures  in  Chemistry  2,  is  useful,  but  not  essential. 

The  course  trains  the  memory,  the  powers  of  inductive  reasoning,  the 
faculties  of  observation,  and  of  manipulation.     It  gives  a  knowledge  of 
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inorganic  chemistry  snificient  for  all  the  ordinary  uses  of  life,  eren  for 
men  engaged  in  a  scientific  profession.  It  carries  systematic  instruction 
In  inorganic  chemistry  as  far  as  is  desirable;  if  a  man  wishes  a  fuller 
knowledge  of  the  subject,  he  can  obtain  it  by  study  of  the  larger  text- 
books much  more  advantageously  than  by  an  additional  course  of  lectures. 
This  is  one  of  the  courses  required  of  all  students  in  the  Scientific 
School  (except  those  in  Architecture  and  Landscape  Architecture)  and 
for  admission  to  the  Medical  School.  It  is  also  an  essential  preparation 
for  all  the  courses  which  follow. 

Chemistry   2.  —  Organic   Chemistry   (P^lementjiry   Course).     Dr. 

TORREY. 

To  be  admitted  to  this  course  the  student  must  have  passed  Chemistry 
1  or  Bi  or  its  equivalent. 

In  this  course  a  student  has  three  lectures  a  week  during  the  first  half- 
year.  The  object  is  to  give  a  general  idea  of  the  chemistry  of  the 
compounds  of  carbon.  With  Course  1  it  presents  a  general  survey  of 
the  facts  of  chemistry.  It  serves  as  a  preparation  for  the  much  more 
extended  course  on  the  same  subject  (Course  5),  and  students  who  can 
afford  the  time  are  strongly  advised  to  use  it  in  this  way,  but  it  is  not 
required  for  Chemistry  5.  It  is  intended,  alHo,  for  students  of  Biology, 
and  for  those  who  are  preparing  to  enter  the  Medical  School,  and  the  por- 
tions of  organic  chemistry  treated  will  be  selected  with  a  special  view  to 
the  needs  of  such  students. 

This  course  (or  Course  5)  is  required  of  all  those  who  elect  Course  8. 
Of  Courses  2  and  5,  only  one  can  be  counted  for  Honors  in  Chemistry. 

Chemistry   3.  —  Qualitative   Analysis.      Asst.  Professor  Sanger 
and  Dr.  Torrey,  Mr.  Langmaid,  and  three  a^jsistants. 

To  be  admitted  to  this  course  the  student  must  have  passed  Chemistry  1, 
or  have  taken  a  course  of  descriptive  chemistry  eqi^valent  to  it. 

The  amount  of  laboratory  work  given  in  this  course  will  occupy  an 
average  worker  nine  hours  each  week,  three  of  which  must  come  at  the 
hours  given  in  the  programme.  During  the  last  two  years  the  class  was 
so  large  that  a  second  division  at  different  hours  was  arranged  for  the 
required  three  hours  of  laboratory  w^ork,  but  not  for  the  lectures.  The 
remaining  six  (or  more)  hours  can  come  at  any  time  most  convenient  to 
the  student.  At  the  three  required  liours  the  exercises  occasionally  con- 
sist of  lectures  instead  of  laboratory  work.  The  text-books  are  Hill, 
Lecture  Noiet  on  Qualitative  Analysis;  A.  A.  Noyes,  Qualitative 
Analysis. 
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This  course  trains  the  student  to  draw  correct  inferences  in  regard  to 
the  compositon  of  substances  firom  a  carefully  arranged  sequence  of 
experiments.  It  has  therefore  great  educational  value,  and  is  also  an 
essential  preparation  for  the  more  advanced  chemical  courses.  After  the 
analysis  of  the  large  number  of  substances  required  in  this  course,  the 
student  has  a  training  in  qualitative  analysis  sufficient  for  all  purposes. 

It  is  required  for  admission  to  the  Harvard  Medical  School,  and  stu- 
dents who  pass  satisfactorily  in  Chemistry  1  and  3  are  admitted  without 
examination  In  chemistry.  It  also  forms  part  of  the  Scientific  School 
courses  in  Mining  and  Metallurgy,  Biology,  and  Anatomy  and  Physiology. 

Chemistry    4.  —  Quantitative  Analysis.      Dr.   Baxter  and   Mr. 

HiNES. 

To  enter  this  course  the  student  must  have  passed  in  Chemistry  1  and  3, 
or  courses  in  the  same  subjects  equivalent  to  these.  Students  are  allowed, 
however,  to  take  Chemistry  3  and  4  together  in  the  same  year.  The  work 
in  this  course  is  expected  to  occupy  nine  or  more  hours  each  week,  in 
the  laboratory ;  three  of  these  hours  must  come  at  the  times  mentioned 
in  the  programme,  the  remaining  work  can  be  done  at  any  time  most 
convenient  to  the  student.  The  regular  hours  are  occasionally  occupied 
by  lectures. 

The  object  of  this  course  is  to  teach  the  methods  of  determining  the 
amounts  of  each  constituent  in  a  substance.  It  gives  a  general  survey  of 
the  more  important  methods,  both  gravimetric  and  volumetric.  It  has 
less  general  educational  value  than  many  of  the  other  chemical  courses, 
but  is  the  foundation  of  all  advanced  chemical  work,  and  therefore 
essential  to  those  going  further  in  the  subject.  It  also  trains  the  student 
especially  in  skill,  care,  and  accuracy,  and  would  therefore  be  of  great 
value,  though  not  essential,  to  those  who  intend  to  study  medicine  or 
certain  branches  of  natural  history. 

The  laboratory  for  quantitative  analysis  was  remodelled  lately,  and  is 
supplied  with  filter-pumps,  steam  evaporators,  electrolytic  apparatus,  and 
other  modern  applianees.  The  number  of  balances  in  the  adjoining  room 
is  so  large  that  each  is  assigned  to  not  more  than  four  men. 

Chemistry  o.  —  The  Carbon  Comix)unds.     Dr.  Torrey  and  Mr. 

RUSSE. 

To  enter  this  course  the  student  must  have  passed  Chemistry  1,  or  an 
equivalent  course  in  the  same  subject ;  but,  although  students  who  have 
studied  only  Chemistry  1  are  admitted,  it  is  a<lvisable  to  have  a  fuller 
knowledge  of  Chemistry  (3,  4,  and  8)  before  entering  this  course.  Chem- 
istry 2  is  intended  to  prepare  students  for  this  course  and  is  strongly 
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recommended  for  thb  purpose,  ahhoogfa  it  is  not  essentisL    The  hours 

named  in  the  programme  are  occupied  hr  lectures  (three  each  week), 

and  there  is  required  also  an  amount  of  work  in  the  Uboratory  which 

occupies  six  hours  with  an  aversge  man.     In  the  lectures  a  systematic 

course  of  organic  chemistry  is  giren  treating  the  subject  principally  from 

the  theoretical  side;  for,  although  the  applications  of  the  science  are 

described  briefly,  most  of  the  time  is  derote<l  to  the  description  of  the 

preparation  and  properties  of  the  general  groups,  and  to  the  elucidation 

of  the  structure  of  the  molecules  of  organic  substance?,  with  the  methods 

by  which  problems  relating  to  the  organic  constitution  are  solved.     In  the 

laboratory  the  time  is  deroted  to  the  methods  of  organic  analysis,  and  to 

the  preparation  of  organic  compounds.     As  a  general  rule  the  laboratory 

work  of  each  man  is  different  from  that  of  his  fellows,  and  may  be  raried 

to  suit  his  needs  or  intentions.     Students  are  sometimes  allowed  to  count 

Chemistry  5  as  two  courses  by  giTing  a  larger  amount  of  time  to  laboratory 

work,  but  to  do  this  the  consent  of  the  instructor  and  of  the  Administrative 

Board  must  be  obtained.    A  reading  knowledge  of  German  is  useful,  but 

not  required  in  this  course. 

This  course,  in  addition  to  cultivating  the  faculties  trained  by  the  other 
chemical  courses,  gives  practice  in  reasoning,  and  In  the  correlation  of  a 
large  number  of  facts  by  referring  them  to  general  principles.  It  gives  a 
comprehensive  knowledge  of  organic  chemistry,  and  takes  the  student  as 
far  as  is  worth  while  by  lectures.  Students  who  wish  to  pursue  the  subject 
further  would  devote  themselves  to  special  lines  of  study  in  the  chemical 
journals.  It  is  the  essential  preparation  for  research  in  organic  chemistry, 
and  is  earnestly  recommended  to  all  who  intend  to  make  a  speciality  of 
chemistry.  Candidates  for  Honors  in  Chemistry  and  for  the  Doctor's 
degree  must  pass  this  course.  It  is  useful  but  not  essential  to  those 
who  intend  to  study  medicine  or  biology. 

The  laboratory  occupied  by  the  students  in  Chemistry  5  is  fitted  with 
gas,  water,  steam,  and  a  filter-pump  at  each  desk.  The  hoods  are  large 
and  powerful;  a  sunlight  table  is  provided  for  work  which  needs  this 
agent;  and  attached  to  the  laboratory  are  a  balance-room,  a  room  with 
two  combustion  furnaces,  and  a  room  for  sealed  tube  work. 

Chemistry  6.  —  Physical   Chemistry.      Professor  Richauds  and 
Mr.  R.  C.  Wells. 

The  students  taking  this  course  are  required  to  have  passed  in  the 
following  courses  or  their  equivalents  :  Physics  1  or  (7,  either  Mathematics 
A  and  B,  Mathematics  /*,  or  Engineering  lb  and  Ir^,  Chemistry  4  and  8. 
It  is  also  very  desirable  that  the  students  should  have  a  knowledge  of 
Calculus  (Mathematics  2  or  Engineering  Ic)  and  a  reading  knowledge  of 
German. 
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course.     In  this  cuse  Chemistry  4  is  not  necessary  as  a  preparation. 

In  the  loctures  a  survey  of  the  whole  subject  is  g^ren,  including  the 
relations  of  mass  and  volume,  phase  relations,  thermochemistry  and 
chemical  thermodynamicii,  chemistry  of  solutions  and  the  dissociation 
hypothepis,  electrochemistry,  and  optical  chemistry.  The  laboratory 
work,  which  will  be  arranj^ed  to  occupy  an  average  man  six  hours  a 
week,  consists  of  the  study  of  physico-chemical  methods  as  related  to  the 
subject-matter  of  the  lectures,  and  includes  among  similar  subjects  the 
determination  of  the  specific  gravity  of  solids,  liquids,  vapors,  and  gases; 
calorimetry;  speed  of  reactions;  boiling  and  freezing  point  determina- 
tion h  ;  and  the  study  of  the  conductivity  of  electrolytes. 

Text-book:  Ostwald,  rhygieo- Chemical  MeaturemenU  (translated  by 
Walker). 

Books  of  Reference:  Nernst,  Thcoretitcke  Chemity  1898;  Ostwald, 
Orundriss  and  Lehrhuch ;  Van*t  Hoff,  Lecturet  on  Phytical  and  Theo- 
retical Chemistry  (translated  by  Lehfeldt)  ;  Le  Blanc,  Electrochemistry 
(translated  by  Whitney)  ;  LUbke,  Eleetrochemie ;  Haber,  EUctrochemie ; 
Bancroft,  The  Phase  Rule  ;  Kohlrausch  and  Holborn,  Leiivermogen  der 
Electrolyte. 

In  addition  to  the  educational  value  found  in  the  other  chemical  courses, 
this  givu8  a  certain  amount  of  mathematical  practice.  It  is  essential  for 
those  who  take  the  research  course  in  physical  chemistry,  and  is  recom- 
mended to  ail  advanced  students  in  Chemistry.  Candidates  for  Honors  in 
Chemistry  and  for  the  Doctor's  degree  must  pass  this  course. 

Two  laboratories,  a  dark  room,  and  a  small  workshop  are  used  for 
this  course.  Water,  steam,  gas  at  constant  pressure  and  both  alternating 
and  direct  current  electricity  are  available. 

C  ri  EM  I STK  Y  7 .  —  Electrochemistry .     1  )r .  Lewis  . 

This  course  is  open  to  students  who  have  finished  the  first  half  of 
Course  6,  or  who  have  an  equivalent  preparation  in  descriptive  and  theo- 
retical chemistry,  the  principles  of  physics,  and  the  elements  of  physical 
chemistry.  An  elementary  knowledge  of  the  calculus,  although  not 
essential,  is  urgently  recommended. 

The  lectures  will  present  (1)  the  laws  and  modern  theories  of  electro- 
chemistry, (2)  the  applications  of  electrochemistry  in  pure  science,  espe- 
cially in  analytical  chemistry  and  organic  preparations,  (3)  the  application 
of  electrochemistry  to  technical  processes.  The  theory  will  be  treated 
from  the  standpoint  of  thermodynamics  and  also  with  particular  reference 
to  the  hypothesis  of  electrolytic  dissociation. 

Such  reading  will  be  required  as  will  acquaint  the  student  with  the 
most  recent  developments  of  the  subject,  but  its  nature  will  be  adjusted* 
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as  far  as  possible,  to  individual  needs  and  tastes.  This  work  will  be 
tested  by  conferences  and  written  reports,  or  by  papers  read  before  the 
Conference  in  Physical  Chemistry. 

This  course  is  recommended  to  all  wlio  intend  to  engage  in  the  further 
study  of  theoretical  and  physical  chemistry,  or  in  manufacturing  chemistry. 

Chemistry  8.  —  The  Historical  Development  of  Chemical  Theory. 
Professor  Richards  and  Dr.  Lewis. 

This  course  is  required  for  Honors  in  Chemistry  and  for  Chemistry  6.  It 
can  be  taken  only  by  those  who  hare  passed  in  Chemistry  1  and  2,  or  are 
taking  5.  It  consists  of  lectures  upon  the  history  of  the  science,  tracing 
it  from  the  earliest  times  to  the  present  day,  and  dwelling  especially  on 
the  modern  chemical  theories.  This  course  should  be  taken  by  all  who 
intend  to  make  an  extended  study  of  chemistry,  for  the  very  elementary 
knowledge  of  the  theory  of  chemistry  given  in  Chemistry  1  is  inadequate 
for  even  a  moderately  advanced  student.  Chemistry  8  is  essentially 
non-mathematical,  although  it  demands  a  knowledge  of  arithmetic  and  of 
simple  equations.  It  serves  as  an  introduction  to  Chemistry  6,  where 
modern  theories  are  discussed  in  greater  detail. 

No  text-book  is  required,  but  the  following  works  are  used  as  books 
of  reference  :  J.  Walker,  Introduction  to  Physical  Chemistry ;  Dobbin 
and  Walker,  Chemical  Theory  for  Beginners;  E.  von  Meyer,  History 
of  Chemistry  (translated  by  McGowan)  ;  Ostwald,  Grundriss  and  Sci- 
entific Foundations  of  Analytical  Chemistry  (translated  by  Walker)  ; 
Lothar  Meyer,  Orundzuge.,  and  Modern  Theories  (translated  by  Bedson 
and  Williams)  ;  WUrtz,  Atomic  Theory  ;  Venable,  History  of  Chemistry^ 
and  Development  of  the  Periodic  Law ;  Nernst,  Theoreiische  Chemie. 

Chemistry  9.  —  Advanced   Quantitative  Analysis.      Dr.  Baxter, 
and  an  assistant. 

To  be  admitted  to  this  course  students  must  have  passed  Chemistry''  4 
or  an  equivalent  course  on  the  same  subject.  Chemistry  8  also  is  desir- 
able, but  not  necessary. 

The  object  of  the  course  is  to  give  the  student  a  fuller  and  more  syste- 
niatic  knowledge  of  inorganic  analysis  than  is  possible  in  Chemistry  4. 
At  first  the  various  processes  and  operations  are  discussed  in  detail,  and 
subseqaently  the  whole  field  of  the  more  common  elements  is  surveyed. 
Bmphasis  is  laid  upon  the  influence  of  modern  theories  on  the  practice  of 
quantitative  analysis.  The  laboratory  work,  which  occupies  less  time 
than  is  required  for  Chemistry  4,  is  concerned  with  typical  methoiis  of 
a  complex  nature;  towards  the  close  of  the  course  it  may  be  varied  to 
«iiit  special  needs  or  desires  on  the  part  of  the  student. 
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Books  of  reference:  r.  Miller  and  Bmiiuii*fl  Analyiisdu  Ckemie; 
Oitwald*s  Scitniific  FoundationM  of  Analrfiual  CkemiHry ;  ClmMen*s 
Ausgetpdhlie  Methoden;  Talbot's  Quantitative  AtuUysis ;  Satton't  Voim- 
metric  AfuUyeis, 

CiiKMisTKY  10.  —  0a8  Analysis.     Dr.  Baxter,  and  an  assistant. 

This  course  shouUl  follow  Chemistry  9«  but  it  niajr  be  taken  in  the  same 
year  with  Chemistry  4  if  the  student  has  obtjdned  the  permiaaion  of  the 
instructor. 

The  laboratory  work  in  Gas  Analysis  is  expected  to  require  at  least 
nine  hours  a  week.  It  deals  with  the  density  of  gases,  with  the  vola- 
metric  and  barometric  methods  of  determining  the  composition  of  iUumi- 
natinK  and  other  gases,  and  with  many  modern  practical  applications  of 
gasotnetric  apparatus.  Heinpel's  and  Winkler's  books,  as  well  as  original 
articles,  arc  used  as  references. 

Chemistry  9  and  10  are  intended  for  those  who  mean  to  make  a  specialty 
of  chemistry,  and,  while  useful  for  all  of  these,  are  essential  for  those 
who  mean  to  take  the  course  in  inorganic  research.  Candidates  for  the 
Doctor's  degree  must  pass  these  courses. 

[Chemistry  11. — Industrial  ('hemistry.    Asst.  Professor  Sakger.] 

Omitted  in  190&-04 ;  to  be  given  in  1904-05  and  thereafter. 

This  course  is  open  to  those  only  who  hare  passed  in  Courses  1,  2,  3, 
and  4,  or  their  equivalents.    Course  5  will  be  accepted  in  place  of  Coarse  2. 

The  instruction  will  be  given  through  lectures  and  collateral  reading, 
and  by  occasional  visits  to  manufactories  and  chemical  works. 

The  lectures  will  deal  with  the  broad  application  of  chemistry  to  the 
useful  arts,  attention  being  paid  chiefly  to  the  general  principles  underlying 
the  processes  into  which  chemistry  enters.  While  the  special  processes 
will  be  duly  considered,  there  will  be  no  attempt  to  teach  the  details  of 
such  processes. 

The  aim  of  the  coarse  is  to  fit  the  student  for  any  branch  of  technical 
chemistry  by  making  him  familiar  with  the  groundwork,  leaving  the  special 
details  to  be  learned  by  him  after  he  enters  the  factory.  This  treatment  of 
the  subject  is  designed  to  make  the  course  valuable,  as  part  of  a  general 
chemical  education,  to  those  men  who  do  not  wish  to  become  technical 
chemists. 

Chemistry  12. — Photochemistr}',   including  the  Use  of  Optical 
Instruments  in  Chemistry.     Dr.  Baxter. 

This  course  is  open  to  those  only  who  have  passed  Course  2  or  5,  and 
are  taking  Course  6  or  20(J ;  that  is,  it  can  be  taken  only  by  a  student  who 
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has  secared  a  desk  for  one  of  these  courses  in  the  laboratory  for  physical 
chemistry. 

The  theory  of  the  spectroscope,  polariscope,  and  refractometer  will  be 
treated  in  the  lectures,  and  the  practical  use  of  these  instruments  will  be 
studied  in  the  laboratory.  The  effect  of  light  upon  chemical  equilibrium 
will  be  discussed,  and  under  this  head  the  chemistry  of  photography  will 
receive  special  attention.  All  the  more  common  photographic  processes 
will  be  carried  out  in  the  laboratory.  The  laboratory  work  will  constitute 
at  least  half  of  the  work  of  this  course. 

Chemistry  13.  —  Experimental  Electrochemistry.     Dr.  LEW^s. 

This  course  is  open  to  those  only  who  take  or  have  taken  Course  7,  and 
are  taking  either  Course  6  or  20d;  that  is,  it  can  be  taken  only  by  a 
student  who  has  secured  a  desk  for  one  of  these  courses  in  the  laboratory 
for  physical  chemistry.  The  course  can  be  taken  either  with  Course  7  or 
in  a  subsequent  year,  but  the  student  is  recommended  to  take  Courses  7 
and  13  together. 

The  work  in  this  course  is  expected  to  occupy  nine  or  more  hours  each 
week,  in  the  laboratory  (Boylston  4)  ;  three  of  these  hours  must  come  at 
the  times  mentioned  in  the  heading,  the  remaining  work  can  be  done  at  any 
time  most  convenient  to  the  student.  The  regular  hours  are  occasionally 
occupied  by  lectures  (in  Boylston  10).  In  this  course,  which  supplements 
Course  7,  students  will  become  familiar  with  the  most  important  laboratory 
methods  in  electrochemistry,  such  as  the  determination  of  electrolytic 
conductivity,  of  shares  of  transport,  of  electromotive  force,  the  use  of 
the  voltameter,  and  the  preparation  of  normal  elements.  The  latter  part 
of  the  work  will  consist  in  more  advanced  experimental  problems  adapted 
to  the  needs  or  preferences  of  the  individual. 

The  methods  studied  in  this  course  are  becoming  more  and  more  essential 
to  the  man  who  would  be  fully  equipped  for  work  in  any  line  of  pure  or 
technical  chemistry. 

Chemistry  14. — Advanced   Physical   Chemistry. — Chemical   Ki- 
netics and  Equilibrium.     Dr.  Lewis. 

This  course  is  open  to  those  only  who  have  passed  Course  6  and  a  course 
in  calculus  (either  Mathematics  2  or  Engineering  Ic) ,  or  their  equivalents, 
and  can  read  scientific  German.  A  fuller  knowledge  of  mathematics  and 
physics  than  that  required  above  will  be  advantageous. 

The  lectures  will  continue  the  discussion  of  the  subjects  introduced  in 
Course  6.  Chemical  phenomena  will  be  referred  to  general  laws,  and  the 
interdependence  of  these  laws  will  be  shown  by  the  aid  of  thermodynamics. 
In  discussing  the  many  problems  of  physical  chemistry  which  have  not 
yet  received  a  final  soliltion,  continual  reference  will  be  made  to  current 
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literature.  The  reading  will  be  chosen  to  give  the  stadent  facility  in 
inrestigation,  and  the  independent  solution  of  physico-chemical  problems. 
This  course  is  recommended  only  to  those  who  have  a  keen  interest  in 
the  newer  problems  of  chemistry,  and  who  hare  already  begun  original 
research. 

Research  Courses. 

The  best  preparation  for  research  consists  in  the  thorough  mastery  of 
all  the  courses  in  Chemistry  described  in  the  foregoing  sections  of  this 
pamphlet,  but,  if  the  time  at  the  disposal  of  the  student  is  not  sufficient 
for  this,  he  should  consult  the  teacher  of  the  course  in  research  he  wishes 
to  take  in  regard  to  the  elementary  courses  to  be  omitted.  Th&  selection 
of  these  less  essential  courses  becomes  more  and  more  difficult  each  year 
with  the  growth  of  the  interdependence  of  the  different  branches  of  the 
icience ;  and  even  in  the  few  cases  where  an  elementary  study  has  no 
direct  relation  to  a  line  of  research,  it  is  important  for  the  student  to 
master  this  study  in  order  to  increase  his  breadth  of  view,  and  thus  make 
him  a  better  specialist. 

Courses  5,  6,  9  and  10  (or  their  equivalent  courses  taken  elsewhere) 
are  required  of  all  candidates  for  the  Doctor's  degree.  To  obtain  the 
greatest  advantage  from  a  research  course,  the  student  should  devote  all 
his  time  to  it.  If  this  is  impossible,  he  should  not  undertake  one  of  these 
courses  unless  he  can  give  at  least  half  his  time  to  it.  No  one  is  allowed 
to  take  two  research  courses  in  a  single  year.  In  every  case  the  professor 
must  be  consulted  before  the  course  is  taken.  A  reading  knowledge  of 
German  and  French  is  required  for  these  courses. 

Instruction  is  offered  in  the  following  special  lines  of  research : 

20a.     luorgranic   Chemistry   by   Professor    Richards    and    Dr. 
Baxter. 

206.  Or«::imic  Chemistry  by  Professor  Jackson. 

20r.  Orjrauic  Chemistry  bv  Professor . 

20(/.  Physical  Chemistry  by  Professor  Richards  and  Dr.  Lewis. 

20c'.  Applied  Chemistry  by  Asst.  Professor  Sanger. 

Arran>;ement$  will  bo  made,  if  possible,  to  give  instruction  to  students 
wishing  to  pursue  linos  of  research  not  included  in  these  special  depart- 
moms. 

In  onlor  to  ^Ivo  an  idea  of  tho  nature  and  scope  of  the  work,  a  list  of 
the  paivr>  of  xho  last  five  years  is  given  under  Chemistry  20a,  206  andc, 
and  .lK>d  in  iho  Chomisiry  pamphlet. 
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Chemistrt  20a. — Inorganic  Chemistry.     Professor  Richards  and 
Dr.  Baxter. 

The  number  of  students  in  research  taken  by  Professor  Richards  will 
be  limited.  In  making  the  selection,  the  ability  and  experience  of  the 
candidates  will  be  considered,  and  as  a  rule  no  student  who  cannot  g^ve 
all  his  time  to  this  course  will  be  accepted  by  Professor  Richards.  The 
other  students  who  wish  to  do  original  work  in  inorganic  chemistry  will 
be  under  the  direction  of  Dr.  Baxter. 

The  work  in  this  course  has  consisted  heretofore  in  (1)  The  revision  of 
atomic  weights ;  (2)  The  preparation  of  new  compounds ;  (3)  The  sep- 
aration and  study  of  the  salts  of  the  rare  elements;  (4)  Study  of  the 
methods  of  quantitative  analysis.  Each  student  selects  fVom  these  lines 
of  work  that  for  which  he  is  best  fitted. 

The  laboratory  for  research  in  inorganic  chemistry  is  furnished  with 
gas,  water,  steam,  and  filter  pumps.  Excellent  facilities  are  provided  for 
electrolytic  work.  For  the  revision  of  atomic  weights  there  are  special 
balances,  and  provision  is  made  for  the  most  refined  and  delicate  work. 

Chebostry  206,  or  20c. — Organic  Chemistry.    Professor  Jackson, 
or  Professor . 

The  courses  of  the  two  instructors  are  entirely  distinct,  and  the  student 
must  select  the  course  which  he  proposes  to  follow.  The  student  works 
in  the  laboratory  for  organic  chemistry  described  under  Chemistry  5 
The  desk-room  allowed  each  man  is  ample,  and  the  facilities  for  research 
are  of  the  best. 

Chemistry  20d.  — Physical  Chemistry.    Professor  Richards   and 
Dr.  Lewis. 

The  number  of  students  taken  by  Professor  Richards  in  tliis  course  will 
be  limited  (see  Course  20a  for  the  conditions  of  selection).  Dr.  Lewis 
will  take  charge  of  the  other  students  who  wish  to  do  original  work  in 
physical  chemistry. 

The  Laboratory  (described  under  Course  6)  is  provided  with  the 
usual  instruments  of  research  in  physical  chemistry ;  and  the  work  in 
this  course  may  take  any  one  of  the  following  directions :  (1)  Electro- 
chemistry; (2)  Thermochemistry;  (3)  Spectroscopy;  (4)' Photochem- 
istry ;  (5)  Problems  in  equilibrium.  Work  in  other  lines  than  these 
could  also  be  arranged,  if  desired.  Each  student  selects  from  these  the 
work  for  which  he  is  best  fitted.  A  knowledge  of  calculus  (Mathematics 
2  or  Engineering  Ic)  and  of  Thermodynamics  (Physics  G)  is  essential 
for  most  of  these  lines  of  work ;  a  more  advanced  knowledge  of  mathe- 
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matica  and  phyiic*  in  detinible.  Work  in  Boylston  Hall  may  be  adrant^ 
geously  combined  with  work  in  the  admirably  equipped  Jefferson  Phyaical 
Laboratory. 

CiiEMisTKV  2ik.  —  Applieil  Cbemistry.     Asst.  Professor  Sanger. 

The  sabjeeta  for  research  in  this  coarse  will  asually  be  selected  from 
sanitary  or  t«.*chnical  chemistry,  but  will  not  necessarily  be  confined  to 
these  portions  of  the  science. 


AGRICULTURAL  CHBXISTRT. 

AuKunxTUKAL     CiiEMisTKY.       I^ectures,     Reading,     Laboratory, 
(viven  at  the  Hussev  Institution.     Professor  Storer. 

This  course  treats  of  the  following; :  — 

Soil,  air,  and  water  in  their  relations  to  the  plant.  The  food  of  plants; 
—  manures,  general  and  8|)ecial.  Chemical  principles  of  tillage,  irriga- 
tion, 8y stems  of  rotation,  and  of  special  crops  and  farms.  The  food  of 
animals ;  simple  and  mixed  rations.  Discussion  of  the  values  of  differ- 
ent kinds  of  fo<lders,  of  the  means  of  determining  fodder  ralues,  and  of 
the  methods  of  using  fodders  to  the  best  advantage. 

Laboratory  insitruction  in  chemical  analysis  will  be  given  to  those  stu- 
dents wlio  wish  for  it. 

BOTANY. 

lioTANV  1. — Botam'.    Lectures  and  laborator}' practice     Professor 
OooDALE,  and  assistants. 

This  course  is  required  as  an  introduction  to  Courses  3,  4,  6,  6,  and  7. 
It  is  intendeil  for  beginners  and  for  those  who  wish  to  get  a  comprehen- 
sive view  of  the  subject.  It  is  open  to  First-year  men  and  may  be  taken 
with  advantage  in  the  same  year  with  Zoology  1. 

The  lectures  cover  the  principal  topics  in  General  Botany,  the  structure, 
functions,  and  habits,  especially  of  flowering  plants,  their  classification, 
distribution,  adaptations,  and  uses.  The  relations  of  the  subject  to  evolu- 
tion are  ])resented,  and,  as  far  as  possible,  illustrated  by  preparations  and 
living  specimens.  The  plants  cultivated  at  the  Botanic  Garden  of  the 
University  are  at  the  service  of  this  elective  course,  and  afford  ample 
material  for  demonstrations.  These  resources  are  supplemented  by  the 
specimens  in  the  Botanical  Museum.  The  practical  work  in  this  course 
is  conducted  in  small  sections  under  the  direct  supervision  of  trained 
laboratory  assistants,  who  endeavor  to  familiarize  every  student  with  the 
principles  underlying  the  general  and  special  morphology  of  flowering 
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plants,  the  identification  and  description  of  species,  and  the  preserTation 
of  botanical  specimens. 

For  laboratory  practice,  four  hours  a  week  are  expected.  The  hours 
may  be  selected  by  the  student  from  the  following  schedule :  — 

Sect.  1.  Monday  and  Wednesday y  from  9  to  11. 

Sect.  2.  Monday  and  Wednesday ,  from  11  to  1. 

Sect.  3.  Monday  and  Wednesday ,  from  1.30  to  3.30. 

Sect.  4.  Tuesday  and  Thursday,  from  11  to  1. 

Sect.  5.  Tuesday  and  Thursday j  from  1.30  to  3.30, 

Botany  2.  —  Morphology  of  Plants.     Professor  Thaxter  and  two 

assistants. 

Botany  2  and  Zoology  2  form  together  a  laboratory  coune  in  '*  Biology  " 
which  affords  the  necessary  elementary  training  for  those  who  wish  to 
enter  more  advanced  courses  in  these  subjects,  or  to  study  medicine;  and 
meets  the  requirements  of  those  medical  schools  in  which  Biology,  both 
botanical  and  zoological,  is  prescribed  for  entrance.  The  two  courses 
cannot  be  taken  separately  without  the  consent  of  the  instructor. 

Botany  2  may  be  taken  with  advantage  in  the  Freshman  year  by  students 
who  have  had  some  previous  training  in  Botany,  or  who  intend  to  enter 
the  advanced  courses :  but  in  other  cases  it  will  be  found  much  more 
profitable  to  elect  it  in  the  Sophomore  or  in  some  later  year.  The  course 
requires  no  previous  training  in  Botany ;  but  it  is  desirable  that  Botany  1, 
or  its  equivalent,  should,  if  possible,  precede  it. 

The  course  is  given  on  Mondays,  Wednesdays,  and  Fridays  during  the 
first  half-year.  Two  to  three  lectures  are  given  every  week,  and  six  hours 
of  laboratory  work  are  required,  which  should  if  possible  be  performed 
in  periods  of  two  or  of  three  consecutive  hours.  The  laboratory  work 
involves  constant  use  of  the  compound  microscope,  in  connection  with 
which  the  simpler  manipulations  incident  to  such  work  are  taught, 
including  hand  sectioning  and  the  preparation  of  permanent  microscopic 
mounts,  a  certain  number  of  which  are  required  to  be  handed  in  for 
inspection,  together  with  the  laboratory  note-books,  at  the  end  of  the 
course.  The  objects  examined  in  the  laboratory  are  studied  and  drawn 
under  supervision,  and  are  designed  to  illustrate  the  morphology  and 
reproduction  of  certain  more  important  types  throughout  the  vegetable 
kingdom.  The  lectures  embrace  a  comprehensive  review  of  the  mor- 
phology, development,  and  reproduction  of  plants,  special  attention  being 
given  to  the  lower  forms  (Bacteria,  Fungi  and  Algae),  and  to  a  compara- 
tive review  of  the  reproductive  processes  and  their  evolution  throughout 
the  series. 
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Botany  3. — Morphology,  Histology,  (Ecology,  and  Physiology  of 
Flowering  PlanUi.  Laboratory  jiraetice  with  lectures  and 
demonstrations.     Asst.  Professor  Jeffrey. 

Coarse  3  ia.open  to  those  only  who  have  taken  Course  1. 

The  first  half-year  is  devoted  to  the  study  of  the  microscopic  stmcture 
of  Flowering  plants  and  Ferns,  and  their  allies.  As  far  as  is  possible,  a 
comparative  study  is  made  of  the  tissues  and  their  combinations  in  the 
various  groups,  and  the  development  of  tissues  and  organs  is  traced  by 
actual  inspection  from  the  lower  to  the  higher  groups.  In  this  division 
of  the  work,  special  attention  is  paid  to  the  technique  of  microscopic 
research.  The  principal  methods  of  killing,  hardening,  imbedding,  and 
cutting  vegetable  tissues  are  taken  up  in  detail.  Application  of  these 
methods  is  made  by  each  student  in  the  series  of  microscopic  slides 
prepared  by  him  during  the  first  half-year.  Towards  the  close  of  this 
division  of  the  work,  considerable  time  is  given  to  the  subject  of  cell- 
multiplication  and  the  changes  which  take  place  during  the  growth  of  parts. 

In  the  second  half-year,  the  work  comprises  an  investigation  of  the 
principles  which  are  accepted  in  Vegetable  Physiology.  The  experi- 
mental study  is  carried  on  at  the  laboratories  of  the  Botanic  Garden. 
Much  attention  is  devoted  to  the  subject  of  adaptation  of  plants  to  their 
surroundings.  The  greenhouses  and  garden  provide  abundant  material 
for  these  experiments  and  observations. 

Botany  4.  —  The  Bryophyta.  —  Mosses  and  Liverworts.  Lectures 
and  laboratory  work.     Professor  Tiiaxter  and  an  assistant. 

This  course  is  given  in  alternate  years  with  Course  6  and  is  open  only 
to  those  who  take  or  have  taken  Courses  1  and  2  or  their  equivalent.  It 
gives  an  opportunity  for  a  more  or  less  detailed  laboratory  study  of  some 
of  the  more  important  types  of  mosses  and  hepatics,  and  involves  a  min- 
imum*of  six  hours  of  laboratory  work,  with  usually  two  lectures,  a  week, 
which  include  a  comprehensive  review  of  the  morphology,  development, 
reproduction,  affinities,  etc.,  of  the  groups. 

Botany  5.  —  Outline  of  Economic  Botany.  Professor  Goodale 
and  an  as.sistant. 

This  course,  open  to  those  who  have  taken  Courses  1,  2,  and  3,  or  their 
equivalents,  has  been  estabished  with  special  reference  to  students  who 
desire  to  acquaint  themselves  with  useful  plants  and  their  products. 
Incidently,  the  subjects  of  Botanical  Classification,  the  adaptations  of 
Plants  to  all  of  their  Surroundings,  and  Geographical  Botany  receive  due 
attention. 
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At  the  present  time,  new  fields  of  activity  in  warm,  temperate  and  in 
tropical  climates  are  opening  to  persons  who  are  properly  prepared  to 
undertake  the  care  and  the  improvement  of  useful  plants.  To  meet  the 
demand  for  instruction  preparatory  to  this  work,  Course  5  has  been  care- 
fully arranged. 

The  Botanic  Garden  in  Cambridge  and  the  Harvard  Botanical  Station 
in  Cuba  are  freely  drawn  upon  for  illustrative  material.  The  material, 
consisting  of  living  plants,  is  supplemented  by  the  collections  of  specimens 
of  economic  products  in  (he  Botanical  Museum. 

In  this  course  instruction  is  given  in  the  approved  modern  methods  of 
collecting  and  cultivating  subtropical  and  tropical  plants,  with  special 
regard  to  the  improvement  of  their  yield  both  in  quantity  and  quality. 

[Botany  6. — The  Thallophyta.  (Bacteria,  Myeetozoa,  Fungi,,  and 
Algae) . — Lectures  and  laboratory  work .  Professor  Thaxter 
and  an  assistant.] 

Omitted  in  1903-04. 

This  course  is  given  in  alternate  years  with  Course  4  and  is  open  only 
to  those  who  take  or  have  taken  Courses  1  and  2,  or  their  equivalents. 
Opportunity  is  given  for  those  who  desire  to  learn  the  ordinary  methods 
of  isolating  and  cultivating  Bacteria  and  Fungi,  and  representative  forms 
of  Bacteria,  Myeetozoa,  Fungi  and  Algae  are  studied  in  the  Laboratory. 
A  minimum  of  six  hours'  laboratory  work  is  required,  and  there  are  two 
lectures  a  week.  The  course  is  in  some  respects  a  continuation  of 
Botany  2,  and  may  be  taken  with  advantage  in  the  same  year.  It  deals 
with  the  groups  from  a  somewhat  different  standpoint,  taking  them  up  in 
greater  detail  and  giving  special  attention  to  such  matters  relating  to 
classification,  morphology,  reproduction,  cytology,  etc.,  as  were  less  fully 
treated  in  the  elementary  course  or  omitted  from  it  entirely. 

Botany  7.  —  Classification  of  Flowering  Plants,  with  special  refer- 
ence to  the  Flora  of  New  England  and  the  MaritiHie 
Provinces.     Lectures  and  laborator}-  work.  ^  Mr.  Feunald. 

The  work  of  this  course  is  intended  to  give  the  student  familarity  with 
the  most  characteristic  Spermatophytes,  a  practical  understanding  of  the 
methods  and  fundamental  principles  of  Systematic  Botany,  and  an 
appreciation  of  the  general  laws  controlling  the  distribution  of  fioral 
areas  in  the  region  covered.  During  the  autumn  and  spring  frequent 
excursions  to  points  of  local  botanical  interest  will  replace  the  laboratory 
exercises,  while  during  the  winter  months  attention  will  be  devoted 
primarily  to  an  intensive  study  of  special  genera  and  their  treatment  by 
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Tarioofl  8ysteiiuiti9t».  This  di'tailetl  work  will  be  bated  largely  upon 
material  tecored  during  the  aotumn  monthi  by  tlie  studenU,  who  will  be 
expected  to  prepare  series  of  specimens  proper  for  the  most  discriminating 
herbarium  study. 

Course  7  is  open  to  those  only  who  have  taken  Course  1. 

•BoTANV  8.  —  The  Anatomy,  Development,  and  Phylogeny  of  the 
Trai»heate  Zoido^ma  (PteridophytA,  Cycadofilice!*,  Fossil 
and  Lower  (iyimiosperms).  Asst.  Professor  Jeffrkt  and 
an  assistant. 

This  course  can  be  taken  only  subsequently  to,  or  concurrently  with. 
Botany  4  or  its  equivalent,  and  is  given  in  alternate  years  with  Botany  9. 
It  is  recommended  for  teachers  and  for  those  preparing  themBeWes  for 
research,  and  inTolves  a  minimum  of  six  hours  per  week  of  laboratorj 
work. 

Special  emphasis  will  be  giren  to  the  microscopic  study  of  the  vegetatiTe 
and  reproductive  organs  of  the  lower  great  groups  of  Vascular  Plants, 
the  I^ycopods,  the  Ferns,  and  ancestral  Gymnosperms,  and  to  their  phylo- 
genetic  relationships  as  deduce<l  from  an  examination  of  their  structure. 
There  will  furthur  be  opportunities  to  examine  into  the  anatomy  and 
affinities  of  Ginko,  the  Cycads,  Fossil  Gymnosperms,  and  Cycadofllices. 
Illustrative  material  will  be  supplied  from  the  Botanic  Garden,  and  the 
large  collections  of  vegetable  fossils,  and  fossil  sections  in  the  possession 
of  the  Museum. 

[•Botany  0.  —  The  Anatomy,  Development,  and  Phylogenj  of  the 
Siphonojriinia  (Hijrher  Gymnosperms  and  the  Angiosperms) . 
Asst.  Professor  Jeffrey  and  an  assistant.] 

Omitted  in  1903-04. 

This  course  can  be  taken  only  subsequently  to  Botany  8  or  its  equivalent, 
and  is  given  in  alternate  years  with  Botany  8.  It  is  necessar}'  as  a  pre- 
liminary to  re^eacch  and  is  al^o  recommended  for  teachers.  Laboratory 
exercises  involve  a  minimum  of  six  hours  per  week. 

The  Coniferae,  Gnetaceae,  Dicotyledons,  and  Monocotyledons  will  be 
studied  from  the  ])hylogenetic  standpoint.  Special  facilities  will  be  given 
for  the  examination  of  those  features  of  structure  in  the  reproductive  and 
vegetative  organs  of  the  higher  Flowering  Plants,  which  are  morphologic 
cally  important.  Ontogeny  and  the  anatomical  study  of  reproductive 
organs,  will  be  empha^iiized  as  keys  to  the  taxonomic  grouping  of  the 
Gymnosperms  ami  Angiosperms. 
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BoTAirr  20rt. — Experimental  Vegetable  Physiology.  —  Economic 
Botany,  with  special  reference  to  Tropical  Plants.  Pro- 
fessor Good  ALE  and  Asst.  Professor  Jeffrey. 

With  the  advice  of  the  instmctora,  students  select  some  special  topic 
in  one  of  the  branches  of  botanical  research  above  specified,  and  carry 
on  their  work  independently,  reporting  their  results  from  time  to  time. 

Botany  206.  —  Structure  and  Development  of  Cryptogams.  Pro- 
fessor Thaxter. 

This  course  is  intended  for  the  preparation  for  and  prosecution  of 
original  research  in  the  subject.  The  work  requires  considerable  time, 
and  is  adapted  to  students  who  have  reached  a  stage  of  their  studies  where 
they  can  with  profit  attempt  special  work,  having  in  view  the  preparation 
of  an  original  paper  on  some  subject.  The  course  is  further  open  to 
properly  qualified  persons  who  desire  to  acquire  a  special  and  more  or 
less  systematic  knowledge  of  any  of  the  groups  of  cryptogams. 

Botany    20c.  —  Taxonomy   of    Phanerogams.      Professor  B.    L. 
Robinson. 

Course  20^  presupposes  a  knowledge  equivalent  to  that  which  may  be 
g^ned  from  Courses  1, 2,  and  either  5  or  7.  Investigations  will  be  offered 
in  monographic  work,  plant  affinities,  the  taxonomic  aspects  of  variation 
and  distribution,  statistical  comparison  of  floras,  etc.  The  work  will  be 
conducted  at  the  Gray  Herbarium,  which,  with  its  authoritative  reference 
specimens  and  extensive  library,  offers  exceptional  facilities  for  research 
in  the  subjects  named.  A  reading  knowledge  of  French,  German,  and 
Latin  will  be  essential  to  success  in  this  course.  It  is  expected  that  each 
student  will  prepare  a  thesis  for  publication. 

Summer  Courses. 
Summer  courses  which  may  be  counted  for  A.B.  or  S.B.  are  offered. 

HORTICULTURE. 

Horticulture  la.  —  Lectures,  Reading,  Laboratory,  Green-house, 
and  Field  Work.  Given  at  the  Bussey  Institution  throughout 
the  year.     Mr.  Watson. 

Preparation  of  soils  for  horticultural  purposes;  management  of  plants, 
including  methoils  of  propagation  from  seeds,  cuttings,  and  grafts ;  plant- 
ing and  pruning ;  methods  of  obtaining  new  varieties  of  plants;  arrange- 
ment and  care  of  gardens,  nurseries,  orchards,  and  the  construction  of 
hot-beds,  pits,  and  green-hout^es.  A  lari^e  amount  of  time  will  be  devoted 
to  actual  work  with  plants  in  the  green-house  and  field  operations. 
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HoRTicuLTrRE  1ft.  —  T..eotnrps,  Remling,  Laboratory,  Green-bonse, 
and  Field  Work,  (liven  at  the  Bussev  In:»titution  throuj^hout 
the  year.     Mr.  AVatsox. 

Off^anic  enemies  of  plants.     Diseases  due  to  smuts,  rusts,  blights,  and 
mildews.    Bacterial  and  constitutional  diseases.     Structure  and  habits  of 
insects  and  methods  of  combating   those   kinds  which  are  iigurious. 
Beneficial  insects.    Influence  of  insects  in  pollination.     Materials  and 
implements  used  in  spraying  to  destroy  fungi,  and  repel  the  attacks  of 
insects.     Injuries  caused  by  nematodes,  earthworms,  birds,  mice,  and 
other  animals.     The  lectures  are  supplemented    by  laboratory  work, 
which  consists  of  practice  in  diagnosing  diseases  and  identifying  insects 
in  order  that  the  student  may  become  familiar  with  many  of  the  common 
enemies  of  plants. 

IIOKTiciLTrKE  2.  —  Study  of  Plants  in  relation  to  Planting  Design. 
—  Lectures,  Reading,  (ireen-house  and  Field  Work.  Given 
at  the  Bu88ey  Institution  during  the  second  half-year.     Mr. 

AVAT80N'. 

This  course  is  intended  to  familiaiixe  the  student  with  the  various 
plants  which  are  available  for  landscape  planting.  Field  work  for  the 
identification  of  species  at  all  seasons,  for  the  study  of  mass,  texture,  and 
color  of  foliage  form  the  basis  of  the  course.  Study  of  the  hardiness  of 
plants,  and  methods  of  propagation  will  be  included.  While  the  Arnold 
Arboretum  will  be  depended  upon  as  a  field  for  most  of  the  out-door 
work,  excursions  will  be  made  to  other  collections  as  well  as  to  nurseries 
and  parks.  In  order  to  ensure  that  familiarity  with  plants  which  is 
essential  to  the  courses  in  fourth-year  landscape  and  planting  design,  this 
course  will  be  supplemented  by  summer  work  with  living  plants  during 
July  and  September,  meeting  the  instructor  for  conference  and  exam- 
ination once  a  week.  Lectures  are  given  on  Saturday  mornings  treating 
of  herbaceous  plants,  trees,  and  shrubs.  These  subjects  are  taken  up  in 
alternate  years  and  will  be  studied  by  students  in  Horticulture  2  and  3. 

Horticulture  3.  —  Planting  Design.  —  Lectures,  Field  Work, 
Drawing.  Given  at  the  Bussey  Institution  during  the  first 
half-year  and  at  Cambridge  during  the  second  half-year. 
Messrs.  Olmsted,  Watson,  and  Shurtleff. 

While  the  previous  planting  course  deals  primarily  with  the  character- 
istics of  plants  as  individuals,  this  course  deals  with  them  as  elements  for 
the  formation  of  plantations  in  relation  to  landscape  and  architectural 
forma.  The  course  will  be  closely  associated  with  the  courses  in  land- 
scape design  at  Cambridge,  and  many  drawing-board  problems  will  be 
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referred  to  the  field  for  supplementary  study.  Field  study  of  plants  vill 
be  continued  throughout  the  course,  including  exerci>08  in  practical  sylvi- 
culture. Excursions  will  be  made  to  reservations,  parks,  civic  buildings 
and  private  estates  as  well  as  to  districts  x)ossessing  natural  characteristics 
of  interest  in  this  connection. 

ZOOLOGY. 

Zoology  1.  — Zoology.  —  Lectures  and  laborator}*  exercises.  Asst. 
Professor  G.  H.  Parker,  Mr.  G.  Smith,  and  other  assistants. 

This  course  is  designed  to  acquaint  students  with  the  general  principles 
of  Zoology,  and  is  required  as  preparation  for  all  other  courses  in  Zoology. 
It  includes  a  brief  historical  consideration  of  the  science  and  its  subdivi- 
sions,  and  a  discussion  of  the  characteristics  of  animals  as  represented  by 
their  structure  and  activities.  The  chief  groups  of  the  animal  kingdom 
are  outlined  and  a  number  of  their  common  representatives  described. 
The  distribution  of  animals  in  time  and  space  is  considered.  The  study 
of  the  structure  and  functions  of  cells,  tissues,  and  organs  is  taken  up,  as 
well  as  the  consideration  of  the  forms  of  animals.  The  principles  govern- 
ing animal  development  are  dealt  with.  The  relations  of  animals  to  their 
environment  and  the  various  theories  offered  to  explain  how  the  modifica- 
tion of  animals  has  been  effected  are  considered. 

The  laborjitory  exercises,  which  do  not  require  dissection  by  the  student, 
consist  of  a  study  of  material  to  illustrate  the  topics  treated  in  the  lec- 
tures. These  exercises  are  supplemented  by  visits  to  the  exhibition 
rooms  of  the  Museum  and,  weather  permitting,  by  field  excursions. 

For  collateral  reading  students  are  expected  to  procure  Thomson  ('99), 
R.  Hertwig  (*02),  or  Parker  and  Haswell  (1900).  For  more  extended 
reading  in  connection  with  parts  of  the  course  the  following  books  will  be 
found  of  service:  on  systematic  zoology,  Leunis  ('83-86);  on  distribu- 
tional zoology,  Beddard  ('96),  Wallace  ('76);  on  morphology,  Parker 
and  Haswell  ('97),  Lang  ('88-94),  Wilson  (1900),  Korschelt  und  Heider 
('90-03)  ;  on  physiology,  Verworn  (*01),  Schenck  and  Giirber  ('00) ;  on 
oecology.  Semper  ('81)  ;  on  theories  of  evolution,  Darwin  ('80),  Osborn 
C94). 

Zoology  2. — Morphology  of  Animals. — Lectures  and  laboratorj' 
work.  Dr.  W.  E.  Castle,  Mr.  L.  J.  Colp:,  and  other 
assistants. 

This  course  may  be  taken  separately  from  Botany  2  only  with  the 
consent  of  the  instructor.  It  is  most  advantageously  taken  in  the  same 
year  as  Botany  2  and  is  open  to  those  only  who  have  taken  Zoology'  1 
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or  ito  eqniTalent.  lu  aim  if  to  afford  in  connectton  with  Botanr  9 
(be  necessary  elementary  training  for  tliose  who  desire  to  pursue  §nb- 
•equentlj  the  study  of  some  branch  of  Biology.  Students  intending 
to  elect  this  course  are  strongly  adrised  to  take  Botany  2  in  the  same 
year.  Since  Zoology  2  is  required  as  a  preparation  for  sereral  other  elec- 
ttves,  it  should  be  taken  early  in  the  college  course ;  if  possible,  not  l^ter 
than  the  second  year.     It  may  be  taken  in  the  same  year  with  Zoology  1. 

The  lectures  in  this  coarse  are  gircn  on  Mondays,  Fridays,  and  occa- 
sionally on  Wednesdays.  They  deal  with  the  morphology  and  biolo^ 
of  the  more  important  gproups  of  animals,  and  follow  imme«iiately  the 
dissection  or  microscopical  examination  of  a  selected  representative  of 
each  groap. 

Laboratory  hours  may  be  arranged  by  consultation  with  the  instructor, 
but  must  be  on  the  days  named.  An  excellent  guide  in  the  dissection  of 
many  of  the  animals  studied  is  Marshall  and  Hurst  ('99). 

The  best  books  for  reading  in  connection  with  the  course  are  Parker 
and  Haswell  ('07)  or  (1900),  and  I^ng  (*88-94).  The  following  works  of 
reference  will  also  be  found  of  value  :  Delage  et  U^rouard  (*96 — )  for  the 
classification,  anatomy,  morphology,  and  special  physiology  of  inverte- 
brates ;  Korschelt  und  Ileider  (*90-03)  for  the  development  of  inverte- 
brates; Gaupp  (*96 — )  for  the  anatomy  of  the  frog;  and  Leunis  C8^-^6) 
for  the  classification  of  vertebrates  and  invertebrates. 

Zo6u>GY  3.  —  Comparative  Anatomy  of  Vertebrates.  —  Lectures 
and  laborator}'  work.    Dr.  H.  AV.  Hand  and  Mr.  Larrabee. 

Course  8  is  open  to  those  only  who  have  taken  Courses  1  and  2. 

This  course  is  intended  for  those  who  are  particularly  interested  in 
Zoology,  and  also  for  those  who  wish  to  lay  a  broad  foundation  for  their 
subsequent  study  of  human  anatomy  as  medical  students. 

lectures  are  given  on  Tuesdays  and  Thursdays.  On  Saturdays  a  lec- 
ture or  laboratory  conference  may  be  held.  In  the  lectures  special 
attention  is  given  to  evidences  of  progressive  modifications  in  the 
structure  of  the  organs  as  exhibited  in  passing  from  lower  to  higher 
vertebrates. 

The  laboratory  work  requires  at  least  six  hours  a  week,  and  must  be 
done  on  the  days  named. 

Students  are  advised  to  procure  Wledersheim  (*02).  In  addition,  the 
following  text-books  are  recommended :  Gegenbaur  ('98-'01)  ;  Parker  and 
Haswell  ('97),  vol.  2;  O.  Hertwig  (*96) ;  and  Wiedersheim  ('02).  In 
connection  with  the  laboratory  work  the  following  books  will  be  found 
useful :  Parker  (*9r>)  ;  Marshall  and  Hurst  ('99) ;  Gorham  and  Tower 
('01)  ;  and  Reighard  and  Jennings  ('01). 
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ZoOloot  4. — Microscopical  Anatomy. — Lectures  and  laboratoiy 
work.     Professor  Mark  and  Dr.  H.  W.  Rand. 

Course  4  is  preparatory  to  Courses  5  and  20.  It  is  open  to  those  only 
who  have  taken  Course  2,  and  take  or  have  taken  Course  3.  *  It  is  in- 
tended for  those  who  wish  to  prepare  themselTes  to  carry  on  indepen- 
dent investigations.  It  presupposes  an  elementary  knowledge  of  animal 
morphology,  and  some  familiarity  with  the  use  of  the  microscope.  As 
the  number  of  students  who  can  be  accommodated  is  small,  preference 
will  be  given  to  those  preparing  to  take  Course  5  or  20. 

In  this  course  instruction  is  given  in  methods  of  investigation,  the 
animal  studied  being  some  invertebrate.  There  will  be  two,  or,  at  the 
option  of  the  instructor,  three  lectures  a  week.  The  laboratory  work 
should  be  arranged  for  the  morning  hours  of  Mondays,  Wednesdays, 
and  Fridays. 

Students  are  advised  to  buy  Lee  (1900),  and  Gage  (*01).  The  follow- 
ing will  also  be  found  useful :  Behrens,  Kossel  und  Schiefferdecker  ('89) , 
Carpenter  ('01),  Ap&thy  ('96—),  and  Haecker  ('99). 

Zoology  6. — Embryology  of  Vertebrates.  —  Lectures  and  labora- 
tory work.     Professor  Mark  and  Dr.  H.  W.  Rand. 

Course  5  is  open  to  those  only  who  have  taken  Course  4. 

The  lectures  in  this  course  deal  in  a  comparative  way  with  the  develop- 
ment of  vertebrates.  The  laboratory  work  consists  in  tlie  preparation 
and  study  of  the  chick  and  other  vertebrates  at  .successive  stages  of 
development. 

Students  should  procure  Foster  and  Balfour  ('98)  and  O.  Hertwig  ('02). 
In  addition  are  recommended  O.  Hertwig  ('01 — ),  Marshall  ('93),  Minot 
('93) ,  Schultze  ('97),  and  Kollmann  ('98). 

Zoology  9. — Fossil  Invertebrates.  —  Lectures  and  laboratory  work. 
Asst.  Professor  R.  T.  Jackson. 

Course  9  is  open  to  those  only  who  have  taken  Course  1,  Geology  4, 
and  either  Course  2  or  Geology  5 ;  and  both  of  the  last  named  courses 
may  be  advantageously  included  in  the  preparation. 

This  course  is  intended  to  give  in  zoological  sequence  an  acquaintance 
with  the  geological  history  of  invertebrates.  It  considers  the  structure 
and  development  of  representative  fossil  types  and  their  systematic  rela- 
tions to  one  another  and  to  recent  allies.  Attention  is  given  to  phylo- 
genetic  relations  as  expressed  in  the  development  of  the  individual  and  in 
systematic  series.  The  geological  occurrence  of  each  group  of  animaU 
and  their  relative  importance  as  rock-bnilders  are  considered. 

Students  will  find  Zittel  (1900)  a  valuable  aid  in  this  course. 
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ZoiiUHiY  9a.  —  Fossil  Invertebrates.  —  Advanced  studies  of  special 
groups.  —  I.,ectures  and  laboratory  work.  As*»t.  Professor 
K.  T.  Jack>on. 

Course  9a  ia  open  to  those  only  who  hare  taken  Coarse  9,  or  Geology  14. 

This  course  consists  of  laboratory  work  with  accompanying  lectures. 
It  takes  up  limited  groups,  such  as  Actinozoa,  MoUusca,  Trilobita,  etc.. 
and  treats  of  them  critically  and  more  in  detail  than  is  possible  in  a  general 
survey  of  the  subject,  such  as  is  aime<l  at  in  the  introductory  course,  9. 
The  groups  selected  will  vary  according  to  the  needs  of  students  or  the 
pleasure  of  the  instructor. 

[ZoiiUMJ Y  10.  —  Experimental  Morphology.  —  Ontogenesis. — Lec- 
tun'^s,  lalK>rator}'  work,  and  a  thesis.     Dr.  Castle.] 

Omitted  in  1903-04. 

Courses  10  and  1 1  are  open  to  those  only  who  hare  taken  Coarse  2,  and 
may  be  taken  advantageously  either  after  or  with  Course  3.  Theae 
courses  are  given  in  alternate  years  and  are  not  dependent  upon  each 
other ;  accordingly  they  may  be  taken  in  either  sequence. 

Course  10  is  designed  for  those  who  are  interested  in  experimental  work. 
The  lectures  treat  of  the  normal  activities  and  structure  of  protoplasm  and 
the  modifications  which  they  undergo  through  the  action  of  different 
chemical  and  physical  agents.  Among  the  topics  discussed  are  response 
to  stimuli,  and  the  influence  on  the  individual  of  changes  in  environment 
brought  to  bear  either  on  the  adult  or  the  embryo. 

The  laboratory  work  in  Courses  10  and  11  consists  of  the  experimental 
study  of  a  selected  subject  on  which  the  student  is  to  report  at  the  end  of 
the  course. 

These  courses  require  at  least  such  a  knowledge  of  the  structure  of 
animals  and  plants  as  is  gained  in  Course  2  and  Botany  2t  and  a  knowl- 
edge of  microscopic  technique  will  be  found  of  advantage,  although  not 
necessary. 

Students  will  find  useful  Davenport  (*97-99).  Verwom  ('01),  and 
Morgan  ('01). 

Zoology  11.  —  Experimental  Morphology.  — Phylogenesis.  —  Lec- 
tures, laboratory  work,  and  a  thesis.     Dr.  Castle. 

This  course  deals  with  the  processes  involved  in  the  evolution  of  races 
and  species.  In  the  lectures,  variation  and  heredity  are  discussed  from 
the  standpoint  of  statistics  and  experiment.  A  presentation  is  thus  made 
of  the  scientific  principles  which  underlie  successful  work  in  the  improve- 
ment of  races  of  domesticated  animals  and  plants. 
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For  a  statement  concerning  laboratory  work  and  preparation  required 
lor  the  course,  see  under  Course  10. 

Students  will  find  the  following  books  useful :  Bateson  (*94)  and  (:  02)  ; 
I>arwin  (76)  ;  Galton  ('89)  ;  Delage  (*95)  ;  Davenport  ('99)  ;  de  Vries 
(:01-). 

Zoology  13.  —  Lectures  and  laboratory  work.  Asst.  Professor 
G.  H.  Parker. 

This  course  is  intended  for  those  who  wish  to  become  acquainted  with 
the  structure  and  genesis  of  the  chief  animal  tissues,  and  especially  with 
the  structure  and  functions  of  the  nervous  elements  in  their  relations  to 
other  tissue  elements. 

Course  13  is  open  to  those  only  who  have  taken  Course  2  or  its  equiva- 
lent and  who  have  taken  or  are  taking  Course  3. 

The  laboratory  work  requires  at  least  six  hours  a  week  and  must  be 
done  on  the  afternoons  of  Monday,  Wednesday,  and  Friday. 

Students  are  expected  to  procure  Schneider  ('02). 

Zoology  16.  —  The  Structure  and  Functions  of  the  Nervous  System 
and  its  Relation  to  Animal  Habits. — Sense  Or^^ans. — Lectures, 
laboratory  work,  and  reports.    Asst.  Professor  G.  H.  Parker. 

^OOLOGY  16.  —  The  Nervous  System  and  its  Terminal  Organs. — 
Central  Nervous  Organs  and  Terminal  Organs  of  Kfferent 
Nerves.  —  Lectures,  laboratory  work,  and  reports.  Asst. 
Professor  G.  H.  Parker.] 

Omitted  in  1903-04. 

Courses  15  and  16  are  designed  primarily  for  those  who  intend  to 
make  a  special  study  of  the  nervous  system  and  its  relation  to  animal 
habits. 

These  courses  are  given  in  alternate  years.  They  are  open  to  those 
only  who  have  taken  Course  13  and  should  ordinarily  be  preceded  by 
Course  3.  They  are  independent  of  each  other  and  may  be  taken  in 
either  sequence.  Ii>  each  course  the  student  will  be  given  a  special  topic 
for  laboratory  work,  the  results  of  which  are  to  be  presented  at  the  end  of 
the  course  in  the  form  of  a  report. 

In  Course  15  Jourdan  ('89)  and  Lubbock  ('88)  will  be  found  serviceable. 

In  Course  16  either  Edinger  (1900)  or  Loeb  ('99)  are  requiroil,  and 
Bamon  y  Cajal  (Di),  Barker  ('99),  Van  Gchuchten  (1900),  Donaldson 
CSS)  and  Romanes  (*93)  will  be  found  serviceable. 
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ZooLOOT  20. — Zoological  Inyestigations.  Professor  Mask,  AaaL 
Professors  R.  T.  Jackson,  and  6.  H.  Pabkeb,  and  Dr. 
Castle 

This  course  is  designed  for  those  only  who  are  competent,  with  ihe  aid 
of  the  instructor,  to  carry  on  some  original  investigation.  Each  student 
selects,  with  the  advice  of  the  instructor,  the  subject  of  his  research,  and 
the  results  are  embodied  in  a  thesis.  The  investigations  of  advanced 
students,  when  considered  worthy  of  publication,  usually  appear  in  the 
Contributions  from  the  Zoological  Laboratory. 

Persons  contemplating  this  work  will  find  it  to  their  advantage  to  con- 
sult the  Director  of  the  Laboratory  at  an  early  date, — if  possible,  as 
early  as  the  first  of  April  of  the  academic  year  preceding  that  in  which 
the  work  is  to  be  done. 

The  Zoological  Club. 

The  instructors  and  advanced  students  in  Zoology  hold  weekly  meet- 
ings for  the  presentation  and  discussion  of  original  work  and  the  review 
of  current  zoological  literature. 

GS0L06T. 

Geology  A.  —  Physiography  of  the  Lands  (elementary  course.)  — 
Lectures,  written  exercises,  laboratory  and  field  work.  Mr. 
,  assisted  by  Mr. . 

Geology  A  is  required  for  students  who  intend  to  take  Geology  6,  7, 
and  20 ;  it  is  recommended  to  students  expecting  to  take  Geology  8,  in 
preparation  for  the  more  advanced  courses  in  Geology. 

The  lectures  consider  the  following  subjects :  The  earth  as  a  planet.  — 
The  ocean :  physical  features,  currents,  waves,  and  tides.  —  The  land : 
continental  form,  plains,  plateaus,  rivers,  lakes,  mountains,  volcanic  forms, 
coasts,  islands,  considered  in  relation  to  geographical  classification  and 
evolution  and  to  their  effect  on  human  development.  Lantern  illustra- 
tions will  occasionally  be  used.  The  laboratory  work  is  directed  to  the 
study  of  models,  diagrams,  maps  and  views  of  various  topographic  types 
in  different  parts  of  the  world. 

Geology  B,  —  Meteorology  (elementary  course) .  —  Lectures, 
written  exercises,  observations,  and  laboratory  work.  Asst. 
Professor  Ward,  assisted  by  Mr. . 

Geology  B  is  required  for  admission  to  Geology  1,  2,  8,  19,  and  26. 
The  lectures  present  the  subject  under  the  following  headings:  the 
earth's  atmosphere:  its  composition,  temperature,  pressure  and  general 
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drculation.  —  The  moistare  of  the  Atmoflphere :  dew,  frost,  clonds, 
rain-fall.  —  Storms :  cyclones,  thunderstorms,  tornadoes.  —  Weather.  — 
Climate. 

The  laboratory  work  consists  chiefly  in  the  construction  and  study  of 
weather  maps ;  practice  in  the  use  of  ordinary  meteorological  instruments ; 
indiyidual  record  of  observations ;  weather  forecasting,  etc. 

Geology  1.  —  Meteorology  (second  course). — Lectures,  observa- 
tions, and  reports.     Asst.  Professor  Ward. 

Geology  1  is  open  to  those  only  who  hare  passed  Geology  B, 
This  course  is  intended  to  enable  students  to  make  a  more  thorough 
study  of  various  important  atmospheric  phenomena  than  is  possible  in  the 
elementary  course  in  Meteorology  (Geology  B).  The  subjects  discussed 
are  as  follows :  —  Dew  :  theories ;  measurements.  —  Frost :  conditions  of 
formation ;  prediction ;  protection.  — Fog :  valley,  lowland,  and  city  fogs ; 
relation  to  health;  utilization  of  fog;  ocean  fog  and  its  relation  to 
navigation.  —  Haze.  —  Clouds  :  methods  of  formation  ;  classification ; 
methods  and  results  of  cloud  measurements ;  photography ;  clouds  as 
weather  prognostics.  —  Tropical  Cyclones :  development  of  the  law  of 
storms;  directions  for  handling  ships  in  tropical  cyclones;  the  use  of 
oil  at  sea;  cyclones  of  West  Indies,  Eastern  Seas,  Indian  Ocean,  etc. ; 
theory  of  tropical  cyclones. 

The  laboratory  work  consists  in  the  examination  of  charts,  photographs, 
diagrams,  etc.,  and  in  the  study  of  text-books,  reports  and  articles  bearing 
upon  these  illustrations.  Each  student  will  also  make  a  series  of  observa- 
tions on  dew,  frost  and  clouds. 

Geology  4.  —  Elementary  Geology.  —  Lectures,   with    collateral 
reading.    Professor  Sualeu,  assisted  by  Messrs. ,  and 


This  course  gives  a  general  knowledge  of  Geology  which  may  serve 
either  as  an  outline  of  this  branch  of  Natural  History  for  those  whose 
main  line  of  study  is  in  other  directions,  or  as  a  basis  for  further  geo- 
logical work  for  those  who  intend  to  devote  themselves  to  Geology.  (See 
Geology  5.) 

Geology  6.  —  Elementary  Field  and  Laboratory  Geology.     Asst. 
Professor  J.  B.  Wood  worth,  Messrs. and . 

Geology  6  may  be  taken  by  those  only  who  have  passed  Geology  4. 

Geology  4  and  6,  or  their  equivalents,  are  required  for  admission  to  the 
higher  courses  in  Geology  (8,  9,  10,  11,  14,  16,  17,  18).  They  are 
recommended  to  students  intending  to  take  the  courses  in  Physical 
Geography. 
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The  laboratory  exercises  in  this  course  are  designed  to  illustrate  bj 
means  of  specimens,  models,  photographs,  maps,  and  sections,  the  princi- 
pal original  and  secondary  structures  of  rocks ;  the  origin  and  mode  of 
occurrence  of  rocks  in  the  earth's  crust,  their  cycles  of  alteration  and 
change ;  their  interpretation  and  representation  in  geological  surreys. 

The  field  excursions  comprise  a  series  of  observations  upon  the  weather- 
ing of  rocks;  sea-shore  phenomena,  including  beaches,  clifTs,  marine 
marshes ;  glacial  phenomena,  including  glacial  erosion,  moraines,  drum- 
lins,  glacial  sand-plains,  eskers,  kames ;  igneous  rocks,  including  dikes, 
sills,  ancient  lava-flows,  local  or  contact  metamorphism  and  the  genesis  of 
new  minerals ;  stratified  rocks,  including  conglomerates,  sandstones,  slates ; 
fkulted  igneous  and  sedimentary  rocks;  folds;  joints,  cleavage,  schis- 
tosity,  etc.  Opportunity  will  be  given  for  practice  in  constructing  maps 
and  sections,  measuring  the  thickness  of  strata,  and  determining  the 
relative  ages  of  geological  structures. 

[Geology  6.  —  Physiography  of  the  United  States.  —  Lectores, 
laboratory  work,  and  reports.     Professor  Davis  and  Mr. 

— 0 

Omitted  in  1903-04. 

Geology  7.  —  Physiography  of  Europe.  — Lectures,  library  woric, 
and  reports.     Professor  Davis  and  Mr. . 

Geology  6  and  7  are  given  in  alternate  years.  Geology  A  is  required, 
and  Geology  4  is  recommended,  in  preparation  for  either. 

In  these  courses,  the  subject  will  be  treated  on  the  plan  developed  in 
the  elementary  course  (Geology  A) ;  the  countries  considered  being 
divided  first  according  to  their  geological  structure,  second  according  to 
their  geographical  development.  The  physical  features  of  each  area  will 
be  illustrated  chiefly  by  maps  of  large  scale,  partly  by  photographs.  Atten- 
tion will  be  g^ven  to  the  relation  of  structure  and  form  to  conditions  of 
human  life,  occupations,  products,  etc.,  in  order  that  the  course  shall  have 
value  to  the  student  of  History  and  Economics,  as  well  as  to  the  student 
of  Geography. 

It  is  probable  that  courses  on  the  Physiography  of  South  America  and 
of  Asia,  will  be  offered  one  or  two  years  hence,  as  **  half-courses,"  given 
in  alternate  years. 

Geology  8.  —  General  Geology.  —  Lectures,  field  work,  reports, 
and  reading.  Asst.  Professor  J.  B.  Woodworth,  assisted 
by  Mr. . 

Geology  8  is  open  to  those  students  only  who  have  attained  satisfactory 
grades  in  Geology  5,  or  its  equivalent  (see  Geology  SI).     Students  taking 
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this  conrse  must  keep  Thursday  or  Friday  afternoon  free  for  field  work 
and  conference. 

The  lectures  treat  of  the  principles  of  classification  of  geological 
phenomena,  the  geological  processes,  their  products  and  criteria;  the 
nature  of  the  forces  involved  therein ;  volcanic  phenomena ;  movements  of 
solid  masses ;  the  action  of  water,  ice,  wind,  and  life ;  geological  history, 
including  the  physical  changes,  rocks,  life,  and  climate  of  the  principal 
periods,  with  reference  to  evolution,  time  ratios,  continuity  of  geological 
processes,  etc.  Lantern  slides  are  frequently  used  in  illustrating  the 
lectures. 

The  field  work  consists  of  half-day  excursions  to  localities  in  the 
neighborhood  of  Cambridge,  illustrating  problems  in  the  structure  and 
geological  history  of  the  Boston,  Norfolk,  and  Narragansett  areas. 

The  class  is  divided  into  sections  for  library  work  and  consultation. 

Geology  9.  —  Stmctural  and  Dynamical  Geology  of  the  United 
States.  —  Lectures,  with  library  work  and  reports.  Asst. 
Professor  Jagoar. 

Geology  9  is  open  to  those  only  who  have  attained  satisfactory  grades  in 
Greology  4  and  5.    Geology  A  and  8  are  also  recommended. 

The  aim  of  this  course  is  to  provide  opportunity  for  critical  study  of 
the  geological  structure  of  the  United  States  in  the  light  of  the  most  recent 
surveys,  with  special  reference  to  continental  and  coastal  oscillations, 
stratigraphy  of  the  larger  formations,  structure  and  origin  of  the  moun- 
tain ranges,  and  distribution  of  eruptive  rocks  and  epochs  of  volcanic 
eruption. 

In  the  lectures,  the  complex  structure  of  the  earlier  formations  Is 
demonstrated  as  far  as  possible  by  analogy  with  recent  phenomena,  the 
area  of  the  United  States  being  used  to  furnish  illustrations  of  existing 
processes,  and  of  typical  structures  resulting  from  similar  processes  in  the 
past.  Importance  is  attached  to  the  study  of  the  rock-making  agencies 
of  the  present  time.  The  lectures  are  illustrated  by  stereopticon  views, 
photographs,  models,  and  specimens. 

A  third  hour  each  week  is  devoted  to  reviews,  by  the  students,  of 
recent  publications  bearing  on  the  subjects  discussed  in  the  lectures.  The 
following  are  among  the  principal  subjects  treated :  Appalachian  strati- 
graphy ;  greater  unconformities  of  the  Atlantic  border ;  folds  and  faults 
of  the  Appalachians;  ancient  volcanoes  of  the  eastern  United  States; 
Rocky  mountain  stratigraphy ;  the  great  basin ;  the  Coast  ranges ;  the 
post-Laramie  uplift ;  Tertiary  iK)lcanoes  of  the  western  United  States ; 
ftmdare  of  the  great  plains. 
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Gbolck;t  10.  —  Mining  Geology.  — The  origin  and  geological  relar 
dons  of  oreHle)M>sitH.  —  Lectures,  reading,  and  occasional 
field  work.     Professor  Smyth. 

Geology  4  and  5  and  Mineralogy  2,  or  their  equiyalents,  are  required  in 
preparation  for  this  courfie. 

This  course  is  designed  to  give  a  general  account  of  the  ores  of  the 
more  important  metals.  It  is  dirided  into  two  parts.  The  first  deals 
with  ore-deposits  in  their  general  mineralogical  and  geological  relations, 
including  their  mineralogical  and  structural  characters,  the  sources  from 
which  they  have  been  derived  and  the  processes  by  which  they  hare  been 
formed.  In  the  second  part  of  the  course  the  more  important  sources  of 
tilt*  world's  supply  of  each  metal  are  studied  in  some  detail.  Special 
attention  is  given  to  the  ores  of  iron,  copper,  nickel,  gold,  silrer,  lead, 
zinc,  tin,  and  manganese. 

Geouxjy  11. — Palaeontolo«rv.  —  I.<ectures  and  laboratory  work. 
Asst.  Professor  U.  T.  Jackson,  assisted  by  Mr.  Gregory. 

Geology  11  is  open  to  those  only  who  have  taken  Geology  4  and  5  and 
Zoology'  1. 

This  course  is  intended  to  serve  as  an  introduction  to  the  study  of  fossil 
organisms.  It  considers  the  general  principles  of  Palaeontology  and  takes 
up  in  detail  representatives  of  the  most  important  types  of  fossils,  con- 
sidering the  structural  and  geological  relations  of  each.  Course  11  is 
introductory  to  Courses  15  and  24. 

Geology  14. — (General  Palaeontology.  —  Lectures,  with  coUateral 
reailing,  and  theses.     Professor  Shaler,  assisted  by  Mr. 


This  course  is  open  to  those  only  who  have  taken  Geology  4  and  5,  or 
have  an  equivalent  preparation.  Some  knowledge  of  elementary  zoology, 
and  ability  to  read  scientific  French  and  German  are  desirable. 

This  course  is  intended  to  give  an  acquaintance  with  the  geological 
history  of  the  various  organic  series,  from  the  point  of  view  of  the  stu- 
dent of  organic  life  in  general  rather  than  in  the  way  required  by  the 
practical  geologist.  Special  attention  is  devoted  to  the  theories  concern- 
ing the  origin  and  development  of  animals  as  far  as  these  questions  are 
brought  into  view  in  tlie  palaeontological  record.  The  course  raries 
from  year  to  year,  but  the  the  following  synopsis  will  indicate  the  subjects 
generally  treated.  Conditions  of  organic  life;  heat,  moisture,  etc. ;  laws 
of  the  distribution  of  life  on  land  and  sen;  conditions  of  f ossilization ; 
metamorphisni  and  tlie  preservation  of  the  geological  record;  cUmatal 
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and  other  eyidence  afforded  by  fossils.  General  history  of  tlie  great 
divisions  of  the  animal  kingdom ;  the  development  of  the  mo^or  system  in 
animals,  development  of  the  skeletal,  nervous,  visual,  reproductive,  and 
other  systems  of  the  divisions ;  theories  concerning  the  appearance  and 
disappearance  of  animals  as  shown  hy  fossils;  palaeontological  history 
of  man. 

Geology  15.  —  Historical  Geology.  —Laboratory  and  field  work, 
with  conferences  and  theses.  Asst.  Professor  Jackson. 
Occasional  lectures  in  this  course  are  given  bv  Professor 
Shalek. 

This  coarse  is  open  to  those  only  who  have  some  knowledge  of  Geology 
and  Palaeontology.     Geology  8  and  11  afford  a  suitable  preparation. 

The  course  is  designed  particularly  for  those  who  intend  making  a 
specialty  in  Geology ;  its  aim  is  to  teach  the  use  of  fossils  in  identifying 
geological  horizons,  especially  in  the  North  American  series  of  rocks. 

Excursions  into  the  field  will  be  made  in  the  spring  recess,  and  at  such 
other  times  as  are  feasible,  to  give  students  an  opportunity  to  see  fossili- 
ferous  geological  formations  and  their  succession  as  far  as  possible. 

Geology  16.  —  Glacial  Geology.  —  Lectures,  conferences,  field 
work,  and  reiwrts.     Asst.  Professor  J.  B.  Wood  worth. 

Geology  16  is  open  to  those  only  who  have  passed  in  Geology  5,  or  its 
equivalent.  Geology  At  Bt  6,  and  8  are  recommended.  Students  taking 
this  course  must  keep  one  half-day  in  each  week  of  the  autumn  free  for 
field  work. 

This  course  treats  of  the  geological  work  of  ice,  with  particular  refer- 
ence to  the  Pleistocene  Period;  the  glacial  theory;  the  classification, 
distribution,  age  of  glacial  deposits,  their  relations  to  other  terrigenous 
deposits,  and  to  problems  of  archaeology,  engineering,  road-making,  water- 
supply,  mason's  materials,  landscape  gardening,  etc.  The  field  work 
affords  practice  in  the  determination  and  mapping  of  glacial  deposits. 

[Geology  17 .  —  Experimental  and  1  )}Tiamical  Geology.  —  Lectures , 
illustrated  by  experiments,  with  laboratory  work  and  reports. 
Asst.  Professor  J  ago  a  r,  assisted  by  Mr.  .] 

Omitted  in  190S-04 ;  to  be  given  in  1904-05. 

Geology  17  is  open  to  those  only  who  have  attained  satisfactory  grades 
in  Geology  4  and  5.  Geology  A  and  Mineralogy  2  are  recommended. 
Ability  to  read  French  or  German  is  desirable. 

In  this  course  the  dynamical  and  chemical  problems  of  geolog}'  are 
described,  and  geological  processes  are  illustrated  by  experiments  per- 
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formed  in  the  presence  of  the  class.  Experimental  Geologr  includes 
analytical  observation  and  measurement  of  natural  phenomena,  as  well  a« 
miniature  imitation  in  the  laboratory.  As  distinct  from  those  courses 
which  treat  of  form  and  structure,  this  course  deals  with  the  phyncal 
agenti  that  produce  land  forms  and  geological  structures  The  work  of 
former  experimenters  is  reviewed,  and  the  laboratory  is  equipped  with 
apparatus  specially  designed  to  reproduce  processes  simulating  erosion, 
sedimentation,  deformation,  eruption,  and  mineral  synthesis. 

The  lectures  present  the  following  subjects :  Erotion :  agents  of  dis- 
integration, hydrographic  measurement  of  streams,  action  of  springs  and 
geysers ;  experimental  erosion  and  stream  derelopment,  wear  of  rocks, 
turbidity  of  water,  glacial  motion  and  striaUon.  Sedimtniaiion :  carrying 
power  of  wind  and  water,  stratification;  experimental  delta  deposition, 
unconformity,  shore  currents,  ripple-mark.  Deformation:  measurement 
of  coast  oscillation,  faults  and  earthquakes;  experimental  folds,  faults, 
joints,  schistosity,  lithifaction.  Eruption:  measurement  of  active  vol- 
canoes; experimental  columnar  structure,  growth  of  cones,  intrusion, 
imitation  of  volcanoes,  fusing  point  of  lavas.  CrystaUizeUion :  hot- 
spring  deposits,  solidification  of  lavas ;  rock  synthesis  and  its  geological 
significance. 

Geology  18.  —  Economic  Geology.  —  Xon-metalliferoas  products 
and  water-supply.  —  Lectures,  reading,  and  a  thesis.  Pro- 
fessor H.  L.  Smyth. 

Geology  18  is  open  to  those  only  who  have  taken  Geology  4  and  5,  or 
Geology  SI,  and  Mineralogy  2.  Geology  8  and  Mineralogy  12  are  also 
desirable  as  a  preparation. 

This  course  gives  a  general  account  of  the  occurrence  and  useful  quali- 
ties of  the  principal  non-metallic  mineral  products,  special  attention  being 
given  to  those  of  the  United  States.  The  subjects  treated  are  water 
supply;  coal,  petroleum,  natural  gas  and  other  hydro-carbons;  phos- 
phates; building  stones  and  materials;  road-materials;  clays;  cement; 
salts ;  sulphur,  etc. 

Geology  19.  —  General  Climatology. — Lectures,  library  work,  and 
a  thesis.     Asst.  Professor  Ward. 

Geology  19  is  open  to  those  only  who  have  passed  Geology  By  and  to 
students  in  the  Graduate  School  having  equivalent  preparation.  It  is 
recommended  to  those  who  intend  to  study  medicine. 

This  course  is  designed  to  give  a  general  knowledge  of  Climatology  in 
its  broader  aspects.  The  lectures  present  the  subject  according  to  the 
following  heads  :  The  astronomical  relations  of  earth  and  sun,  the  changes 
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of  the  seasons,  and  the  climatic  zones  and  their  suhdivisions.  —  Climatic 
factors.  —  Controls  of  climate.  —  Relations  of  climate  and  man,  including 
the  climatic  control  of  habitability,  occupation,  migrations,  goTemment, 
etc.  —  Physiological  effects  of  different  climates.  —  Medical  Climatology. 
—  Acclimatization.  —  Geological,  historical,  and  periodic  changes  of 
climate. 

The  text-book  is  the  English  translation  of  Vol.  I  of  Hann's  Climatology. 

The  library  and  written  work  invoWes  the  special  investigation  by  each 
student  of  some  subject  in  connection  with  the  course,  and  the  preparation 
of  a  thesis. 

Geologv  20.  —  Physiography  (advanced  course).  —  Conferences, 
reports,  and  theses.    Professor  Davis. 

This  course  is  open  to  those  who  have  passed  satisfactorily  in  Geology 
A  and  6  or  7 ;  ability  to  read  German  and  Frencli  and  a  general  under- 
standing of  Greology  are  desirable. 

This  course  is  designed  to  give  opportunity  for  study  supplementary  to 
the  more  elementary  courses  in  Physiography ;  it  will  consist  of  investi- 
gation of  certain  topics  selected  by  the  students  with  the  advice  of  the 
instructor.  Written  reports  on  work  accomplished  are  made  by  each 
student.  Attendance  on  the  Geological  Conference  is  expected  of  students 
taking  this  course. 

Geology  21. — Mining  Geology  (advanced  course). — Conferences, 
reports,  and  theses.     Professor  H.  L.  Smyth. 

Geology  10  and  Mineralogy  12  are  required  in  preparation  for  this  course. 

It  is  designed  to  supplement  the  work  of  Course  10,  by  giving  advanced 
students  an  opportunity  to  follow  out  more  thoroughly  special  topics  in 
connection  with  the  geology  of  ore-deposits. 

Geology  22.  —  Advanced  Geological  Field  Work Areal  Geology 

in  the  vicinity  of  Boston.  —  Library  work,  conferences,  and 
theses.     Asst.  Professor  Jaggak,  assisted  by  Mr. . 

Geology  22  is  a  course  of  research,  open  to  those  only  who  have  attained 
a  satisfactory  grade  in  Geology  8  or  10,  and  who  have  studied  mineralogy. 
Summer  work  in  Mining  12  and  Mineralogy  12  are  recommended. 

This  course  affords  systematic  training  in  methods  and  practice  of 
geological  surveying  in  the  field,  and  in  the  preparation  of  geological 
maps  and  reports.  During  the  fall  and  spring  one  full  day's  work  each 
week  in  the  field  is  required,  under  the  immediate  supervision  of  the 
instructor.  Each  student  is  assigned  a  definite  problem  or  area,  and  is 
leqnired  to  present  his  results  for  discussion  at  the  regular  meetings  of 
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the  conne.  A  few  introdnctory  lectarei  are  ffiyen,  deacribing  the  region, 
the  principal  rock  types,  methods  of  note-taking,  use  of  field  instruments 
and  specimen-collecting.  During  the  winter  the  work  consists  of  map- 
making,  drawing,  experimental  or  library  research,  or  field  work  upon 
special  problems.  Winter  lectures  treat  of  the  correlation  of  the  region 
about  Boston  with  adjacent  areas  in  New  England,  the  structural,  litho- 
logical  and  palaentological  problems  that  are  here  open  to  inrestigation, 
and  their  bearing  upon  the  field  work  of  the  course. 

At  the  close  of  each  field  season,  a  carefully  compiled  written  report, 
with  maps,  drawings,  and  sections,  presented  in  a  prescribed  form,  is 
accepted  as  the  student's  record.  These  theses  are  filed,  with  a  riew  to 
the  eventual  publication  of  a  Geological  map  of  the  Boston  area. 

Students  in  Geology  22  are  expected  to  attend  the  Geological  Confer- 
ences and  to  make  occasional  reports  of  work  in  progress. 

Ge()U>ot  23.  —  Geological  Inyestigation  in  the  Field  and  Labora- 
tory, under  the  supervision  of  Professors  Shales,  Davis, 
Wolff,  and  H.  L.  Smyth,  Asst.  Professors  J.  B.  Wooi>- 
woRTii  and  Jaggar. 

This  course  prorides  more  advanced  work  in  the  subjects  of  Geology  22, 
10,  11,  16,  and  17,  and  may  be  taken  by  students  who  have  passed  in  any 
one  of  those  courses.  It  is  intended  that  the  work  should  lead  to  results 
worthy  of  publication. 

The  following  special  topics  will,  among  others,  be  offered  for  study 
during  the  winter  of  1903-04 :  — 

Seashore  Phenomena.  Auriferous  Gravels.  Inundated  and  Arid  Lands. 
Professor  Siialer. 

Glacial  Sand-Plains.     Professor  Davis. 

Special  Problems  in  Economic  Geology.     Professor  Smtth. 

The  study  and  mapping  of  glacial  drift  or  the  stratigraphic  and  struc- 
tural geology  of  southeastern  Massachusetts  and  Rhode  Island.  Asst. 
Professor  J.  B.  Woodworth. 

Experimental  Geology,  and  field  studies  near  Boston,  for  students  who 
desire  to  extend  the  instruction  of  Courses  9,  22,  and  17  into  original 
investigation  of  structural  or  dynamical  topics.    Asst.  Professor  Jaogar. 

Attendance  at  the  Geological  Conference  is  expected  of  students  taking 
this  course. 

GEOLOor  24.  —  Advanced  Palaeontology.  —  Laboratory  work  and 
theses.     Professor  Shalek  and  Asst.  Professor  Jackson. 

This  course  is  open  to  those  only  who  have  studied  palaeontology  and 
zoology. 
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Bach  student  will  undertake  a  careftil  study  of  some  group  of  fossil 
organisms  or  problem  connected  therewith.  He  will  be  expected  to  pre- 
sent the  result  of  his  studies  in  a  thesis. 

[Geology  27.  —  Pre-Cambrian  Geology  of  North  America:  with 
especial  reference  to  the  stratigraphy  and  economics  of  the 
rocks  in  the  original  Laurentian  area  and  the  region  of  the 
Great  Lakes.    Professor  Smyth.] 

Omitted  in  1903-04. 

Geology  8  and  Mineralogy  2  are  required  in  preparation  for  Geology 
27,  and  Mineralogy  12  is  recommended. 

The  object  of  this  course  is  to  give  a  systematic  account  of  the  present 
state  of  knowledge  of  the  pre-Cambrian  rocks  of  the  North  American 
continent.  The  principal  subjects  dealt  with  in  the  lectures  are  the  litho- 
logical  character  of  these  rocks  and  their  stratigraphical  relations,  so  far 
as  these  have  been  determined,  in  the  various  regions  in  which  they  have 
been  described;  the  historical  developments  of  opinion  regarding  their 
division  into  groups ;  and  the  time  relations  of  these  groups  in  separated 
areas. 

Especial  attention  is  devoted  to  the  region  of  the  Great  Lakes,  where, 
owing  to  relative  simplicity  of  structure  and  a  generally  moderate  degree 
of  metamorphism,  more  definite  progress  towards  a  final  solution  of  the 
problems  of  classification  has  been  made  than  in  any  other  area.  During 
the  course,  the  subjects  of  metamorphism,  the  development  of  secondary 
rock  structures,  and  the  principles  of  correlation  applicable  to  non- 
fossiliferous  formations,  are  considered  in  detail. 

SUMMER  COURSES  IN  GEOLOGY  AND  GEOGRAPHY. 

A  full  account  of  the  Summer  Courses  is  published  in  a  special  pamphlet 
which  may  be  had  on  application  to  the  Secretary  of  the  Lawrence  Scien- 
tific School. 
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MmSRALOGY  AND  PETR0GRAPH7. 

Mineralogy  2.  —  Mineralogy  (including  Ciystallography,  Physical 
ami  Chemi(*Al  Mineralog}',  and  Descriptive  Mineralogy). 
Asst.  Professor  Palache,  assisted  by  Mr. . 

Open  to  those  only  who  take  or  hare  taken  Chemistry  1.  Students  pro- 
posing to  study  Petrography  are  adrised  to  take  Course  8  with  Course  3. 

Texi'hook :  Dana's  Text'hook  of  Mineralogy, 

The  lectures  first  take  up  Crystallography,  while  the  laboratoiy  work 
is  upon  the  collection  of  crystal  models  and  natural  crystals.  An  outline 
of  Physical  and  Optical  Mineralogy  is  briefly  presented  by  lectures  and 
demonstrations  with  the  polariscope.  The  larger  part  of  the  lectures  and 
laboratory  work  is,  however,  devoted  to  systematic  Descriptiye  and  Deter- 
minative Mineralogy,  which  includes  the  chemical  relations  of  the  rarions 
species.  The  lectures  are  illustrated  by  specimens  Arom  the  sereral  col- 
lections, while  in  the  laboratory  students  are  taught  the  various  blow-pipe 
and  other  chemical  tests,  which  they  apply  themselves  on  known  and 
undetermined  material.  They  follow  the  lectures  with  the  minerals  in  the 
collection,  and  are  then  given  drawers  of  unknown  minerals  to  determine. 

A  student  who  has  passed  this  course  should  have  a  knowledge  of 
Mineralogy  sufficient  for  all  general  purposes ;  he  should  be  able  to  iden- 
tify all  but  the  rarer  mineral  species.  If  he  wishes  to  pursue  the  subject 
further,  he  should  take  up  special  lines  of  study.  The  course  is  essential 
for  all  who  wish  to  go  on  in  Mineralogy  or  Geology,  and  is  recommended 
to  all  those  who  intend  to  be  cliemists.  It  affords  training  in  observation 
and  inductive  reasoning  for  all  engaged  in  the  natural  sciences.  On  this 
account  it  is  also  fitted  to  form  part  of  a  general  education. 

Mineralogy  7.  —  Crystallography.  —  Practical  exercises  in  the 
measurement,  discussion,  and  drawing  of  crystals,  with 
occasional  lectures.     Asst.  Professor  Palache. 

This  course  is  open  to  those  only  who  take  or  have  taken  Course  2. 

The  work  consists  in  the  measurement  of  crystals  of  the  various 
systems  on  tlie  reflecting  goniometer,  discussion  of  the  results,  and  calcu- 
lation and  drawing  of  the  forms,  with  occasional  lectures  on  the  use  of 
the  instruments  and  on  methods  of  calculation  and  projection. 

Mineralogy  8.  —  Physical  Crystallography,  mainly  Optical  Mm- 
eralogy  and  its  aj)plications.  —  lectures  and  laboratory  work. 
Professor  Wolff  and  Asst.  Professor  Palache. 

This  course  is  open  to  i\\o»Q  only  who  take  or  have  taken  Mineralogy  2. 
Course  7  is  especially  useful  to  chemists,  and  Course  8  to  petrographezs ; 
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while  both  courses  are  essential  to  those  who  wish  to  go  farther  in 
Mineralogy. 

The  lectures  will  deal  mainly  with  crystal  optics,  with  some  attention 
to  other  topics  in  Physical  Crystallography.  The  later  lectures  will  be 
deToted  to  the  applications  of  Optical  Mineralogy  in  the  study  of  minerals 
in  Mineralogy  and  Petrography.  The  lectures  will  be  illustrated  by  the 
polariscope  and  other  demonstrations.  The  laboratory  work  will  consist 
in  the  determination  of  the  indices  of  refraction  and  other  optical  con- 
stants of  minerals  of  the  several  systems,  partly  by  means  of  preparations 
which  the  students  will  make  themselves,  and  in  a  certain  amount  of 
practical  study  of  the  other  subjects  in  Physical  Crystallography  which  are 
covered  by  the  lectures.  The  laboratory  work  of  Courses  7  and  8  is 
carried  on  in  the  advanced  mineralogical  laboratory. 

Mineralogy  9.  —  Crj'stallography  (second  course).  —  Laboratory 
work  in  the  measurement  of  crystals  and  the  study  of  their 
physical  characters;  reading  and  a  thesis,  Asst.  Professor 
Palache. 

Course  9  is  intended  primarily  for  those  who  wish  to  continue  the  work 
of  Courses  7  and  8.  It  is  open  to  those  only  who  take  or  have  taken 
Courses  2  and  7.     Course  8  is  recommended. 

MiNEBALOGY  12.  —  Petrography.  —  Lectures,  laboratory  work,  and 
theses.     I*rofessor  Wolff,  assisted  by  Mr. . 

Coarse  12  is  open  to  those  only  who  have  taken  Geology  4  and  5,  or 
Geology  S  1*  and  Mineralogy  2.     Course  8  is  also  recommended. 

The  lectures  treat  of  the  structure,  composition,  classification,  origin, 
geographical  distribution,  and  geological  occurrence  of  the  various  fam- 
ilies of  rocks  and  of  the  problems  of  Lithological  Geology.  The  micro- 
scopical characters  of  the  rock-forming  minerals  and  the  various  methods 
of  petrographical  investigation  in  the  field  and  laboratory  are  included  in 
the  course.  The  work  in  the  petrographical  laboratory  supplements  the 
lectures  and  enables  students  to  become  familiar  with  rocks  and  with 
practical  methods  of  investigation,  and  their  application  to  geology. 

Mineralogy  20.  —  Mineralogical  and  Petrographical  Research. 
Professor  Wolff  and  Asst.  Professor  Palache. 

Every  facility  will  be  given  to  students  fitted  for  research  in  Mineralogy 
who  wish  to  pursue  the  subject.  A  collection  of  minerals  for  scientific 
use  is  now  in  process  of  formation  and  will  be  extended  in  special  lines 
as  the  need  arises.  Students  taking  mineralogical  research  should  have 
passed  in  Mineralogy  2,  7,8,  and  12,  Chemistry  1,  3,  4,  9,  and  Geology  4 
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tnd  5.  Tbit  courte  should  be  taken  only  if  the  ttndent  it  able  to  demote 
at  leatt  half  of  hit  time  to  it ;  to  get  the  fall  advantage  of  it  he  ■hoaU 
devote  ail  bia  time  to  it.  The  work  will  contitt  in  establishing  new 
mineral  species  or  the  revision  of  old  ones ;  in  the  study  of  the  relation 
of  the  physical  properties  to  chemical  composition,  or  in  the  critical 
examination  of  some  of  the  fuller  suites  of  species  contained  in  the 
collections. 

Corresponding  facilities  for  petrographical  research  are  offered  to  stu- 
dents with  a  knowledge  of  general  petrography  such  as  is  obtained  fit>m 
Course  12,  in  connection  with  the  extensive  laboratory  and  llliranr  re> 
sources  of  the  Department  and  the  varied  field-problems  of  the  repon. 
The  work  is  preferably  based  on  material  which  the  student  has  collected 
in  the  field  in  connection  with  the  determination  of  field  relations,  ntilixing 
the  winter  months  for  lithological  study. 

MINING  AND  METALLTJS67. 

Mixing  1 .  —  Mining.  —  Prospecting  and  Exploring :  Sampling  and 
the  principles  of  Exploitation.  —  Lectores,  occasional  labora- 
tory work,  reading,  and  excursions.  Professor  H.  L.  Smyth 
and  Mr.  Fox. 

Geology  4  and  5  and  Mineralogy  2  are  required  in  preparation  for  this 
course. 

This  course  deals  mainly  with  the  practical  methods  of  geology,  which 
have  for  their  object  the  discovery  of  mineral  deposits,  and  the  approxi- 
mate determination  of  their  extent  and  value.  Especial  attention  is 
devoted  to  magnetic  surveys  with  the  dial-compass,  dip-needle,  and 
magnetometer,  and  their  application  to  certain  fields  in  the  Eastern  States 
and  the  Lake  Superior  region.  Other  subjects  treated  are  diamond-  and 
churn-drilling  and  test-pitting ;  the  principles  and  methods  of  sampling ; 
faulting  in  mineral  deposits;  and,  in  outline,  the  principal  methods  of 
opening  up  and  working  bodies  of  ore. 

The  instruction  is  given  by  lectures,  illustrated  with  maps,  photographs, 
and  specimens.  During  the  term,  an  excursion  will  be  made  to  localities 
in  New  England  and  New  York,  chiefly  for  the  purpose  of  practice  in  the 
use  of  the  magnetic  instruments. 

Metallurgy  2. —  Metallurgy.  —  Metallurgy  of  iron  and  steel. — 

Lectures,  laboratory  work,  reading,  and  excursions.     Asst. 

Professor  Sauveuu,  and  Mr.  Boynton. 

«■ 
The  laboratory  work  is  required  only  of  students  taking  the  course  in 

Mining  and  Metallurgy. 

Metallurgy  9  is  required  in  preparation  for  tliis  course. 
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This  course  will  include  a  description  of  the  methods  nsed  for  the  pro- 
duction of  cast  iron,  wrought  iron  and  steel.  The  mechanical  appliances 
will  be  described  briefly  and  properly  illustrated,  while  special  effort  will 
be  made  to  conyey  a  clear  understanding  of  the  chemical  and  physical 
phenomena  upon  which  the  art  of  the  production  of  iron  and  steel  is  based. 

The  further  treatment  to  which  the  metals  are  subjected  in  the  produc- 
tion of  the  most  important  finished  articles  will  be  considered. 

The  properties  of  cast  iron,  wrought  iron,  and  steel  which  have  an 
industrial  interest  will  be  carefully  studied,  as  well  as  the  influence  upon 
these  properties  of  the  composition  and  the  treatment. 

The  complex  question  of  the  rational  treatment  of  steel  in  the  manufac- 
ture of  finished  products  will  receive  special  attention. 

The  constitution  of  iron  and  steel  as  revealed  by  the  microscope  will  be 
studied. 

The  laboratory  work  will  include  annealing,  hardening,  and  tempering 
of  various  grades  of  steel  and  the  study  of  the  changes  of  properties 
brought  about  by  these  treatments  as  ascertained  by  physical  tests ;  the 
determination  of  the  thermal  critical  points  of  iron  and  steel;  the  case 
hardening  of  steel ;  the  malleablizing  of  cast  iron,  etc. 

• 

Metallurgy  3.  —  Metallurgy.  —  The  metallurgy  of  copper,  nickel, 

leatl,  zinc,  and  the  minor  metals.  —  Copper  and  leml  as 

eolleetors    of  the   precious   meti\l.s.  —  Lectures,    laboratory 

work,  reading,  and  excursions.     Professor  II.  L.  Smyth. 

Metallurgy  9  is  required  in  preparation  for  this  course. 

Under  lead  will  be  included  a  discussion  of  the  choice  and  preparation 
of  materials,  smelting  by  various  methods,  and  the  desilverization  and 
refining  of  products.  Under  copper  will  be  included  a  description  of 
plants,  and  a  discussion  of  the  mechanical  and  chemical  problems  in- 
volved in  the  treatment  of  ores,  and  in  the  smelting  and  refining  of  products. 
The  discussion  of  nickel  will  follow  similar  lines. 

The  metallurgy  of  zinc  will  include  a  description  of  the  methods  of 
producing  spelter  and  zinc  white,  and  a  discussion  of  the  phenomena 
accompanying  the  process. 

As  much  time  as  can  be  spared  from  the  more  important  metals,  will  be 
devoted  to  the  metallurgy  of  the  minor  metals. 

Metallurgy  4.  —  Ore  Dressing,  Concentration,  and  Milling.  — 
Wet  metliods  of  ore-treatment.  —  Lectures  and  lal)oratory 
work.     Mr.  Raymek  and  Mr.  Clktis. 

Engineering  Ic  and  Mining  10,  or  their  equivalents,  are  required  in 
preparation  for  tliis  course. 
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The  lectnref  will  detcribe  the  prindplet  of  the  dretaiiig  and  eonoentm- 
tion  of  lead,  sine,  and  iron  ores ;  of  the  itamp  milling,  amalgamation  and 
leaching  of  gold  and  silver  ores,  and  the  designing  and  erection  of  plants 
for  such  work. 

The  laboratory  work  will  enable  the  stndent  to  become  fkmiliar  with 
the  use  of  the  modem  machines  for  ore  dressing,  concentration  and 
amalgamation,  including  crushers,  rolls,  stamps,  screens,  jigs,  ranners, 
alime  tables,  and  buddies ;  and  with  their  adaptability  to  given  ores. 

MiNiNc;  5.  —  Mining.  —  Metal  and  Coal  Mining.  —  Exploitation.  — 
Lectures,  reading,  and  reports.     Professor  H.  L.  Smyth. 

Engineering  5a  and  Mining  1  are  required  in  preparation  for  tliis 
courBc. 

This  course  is  designed  to  give  a  systematic  account  of  the  operations 
incident  to  the  development  and  worldng  of  coal-seams,  and  ore-bodies 
of  various  forms,  sizes,  attitudes  and  physical  characters  under  different 
conditions.  Tlie  subjects  treated  are  surface- excavation,  hydraulic  and 
open-pit  mining,  tunnelling,  shaft-sinking,  hand-  and  power-drilling,  ex- 
plosives, systems  of  mining,  tramming  and  underground-haulage,  hoisting, 
surface-handling,  drainage,  and  v^tilation. 

The  instruction  is  given  by  lectures  supplemented  by  required  reading 
in  various  text-books  and  in  professional  literature.  The  lectures  are 
illustratoil  with  maps  and  photographs.  During  the  term  short  excursions 
will  be  made  to  mines  in  New  England  and  the  neighboring  States. 

Metallurgy  6.  —  Metallurgical  Chemistry.  —  The  analysis  of  ores 
and  metals  (chiefly  laboratory  work).  Mr.  C.  H.  White 
and  Mr.  Boylston. 

Chemistry  3  is  required  in  preparation  for  this  course. 

This  course  deals  with  the  quantitative  determination  of  the  essential 
metallic  elements  and  the  important  impurities  in  the  ores  of  iron,  alu- 
minum, manganese,  lead,  copper,  and  zinc.  Many  determinations  of  each 
element  are  made  by  the  more  important  standard  and  technical  methods 
in  practical  use ;  attention  being  given  to  rapidity  as  well  as  accuracy. 

The  work  in  this  course  requires  of  the  average  student  abont  twelve 
hours  a  week.  Three  of  these  hours  are  at  the  times  stated  in  the 
** Elective  pamphlet;'*  the  others,  when  most  convenient  to  the  student. 

Metallurgy  7. — Metallurgical  Chemistry  (advanced  course). — 
The  analysis  of  metallurgical  materials  and  products  (chiefly 
laboratory  work).     Mr.  C.  H.  White  and  Mr.  Boylston. 

Metallurgy  6  or  Chemistry  4  is  required  in  preparation  for  this  t^ourse. 
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The  laboratory  work  in  this  course  consists  of  practice  in  the  analytical 
methods  used  in  metailnrgical  establishments.  The  processes  adapted  to 
•teel-works  laboratories  receive  special  attention ;  bnt  the  laboratory  work 
may  be  varied,  within  certain  limits,  according  to  the  needs  of  each  student. 
The  time  required  for  the  laboratory  work  is  about  nine  hours  a  week. 

The  lectures  come  once  a  week  and  include  the  consideration  of  the 
theoiy  of  the  methods  and  of  their  applicability  to  the  needs  of  the 
metallurgical  analyst. 

The  subjects  considered  are  :  the  complete  analysis  of  ores,  metallurgi- 
cal products,  fuels,  fluxes,  and  refractory  materials. 

Metaxluroy  8.  —  Leaching  Processes  for  Gold  and  Silver  Ores. 
—  Lectures,  laboratory  work,  and  reading.  Mr.  C.  H. 
White. 

Metallurgy  6  and  Mining  10  are  required  in  preparation  for  this  course. 
It  cannot  be  counted  towards  the  degree  of  A.B. 

In  this  course  the  practical  methods  for  the  extraction  of  gold  and  silver 
from  their  ores  by  means  of  solvents  are  studied  in  detail.  Tlie  considera- 
tion of  each  process,  including  the  operations  of  solution,  filtration,  pre- 
cipitation, and  recovery  of  the  metals,  involves  a  study  of  the  chemistry 
of  the  method,  the  preparation  and  testing  of  solutions,  the  plant,  the 
character  of  the  ores  to  wliich  the  process  is  adapted,  and  the  preparation 
of  the  ore  for  treatment. 

The  laboratory  work  affords  practice  in  the  treatment  of  several  ores  by 
the  various  methods,  in  detemining  the  efficiency  of  the  processes  under 
varying  conditions,  and  in  making  such  chemical  tests  and  analyses  as  are 
required  for  their  successful  application. 

Metallurgy  9. — General  Metallurgy.  Lectures  and  Reading. 
Asst.  Professor  Sauvelr. 

Chemistry  1  is  required  in  preparation  for  this  course. 

The  aim  of  this  course  is  to  impart  to  the  student  a  general  knowledge 
of  metaliurgy,  of  the  materials  used  in  metallurgical  operations  and  of  the 
resulting  products,  as  well  of  the  chemical  and  physical  principles  upon 
which  the  art  of  metallurgy  is  based.  It  constitutes  an  introduction  to 
Metallurgy  2  and  8,  and  will  prepare  the  student  for  these  courses  so  that 
he  will  be  able  to  follow  them  more  intelligently  and  with  greater  profit. 

The  course  will  include  a  description  of  the  materials  (fuels,  refractory 
materials,  etc.),  and  of  the  appliances  (furnaces,  crucibles,  etc.)  used  in 
metallurgical  operations ;  and  of  the  products  resulting  from  these  opera- 
tions (metallic  products,  slags,  and  gases). 

The  metallurgical  processes  will  be  classified  and  the  most  important 
will  be  briefly  described. 
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The  constitution  and  physical  properties  of  industrial  metals  and  allojs 
will  be  considered,  as  well  as  the  influence  of  impuiities  and  of  treatment 
upon  these  properties. 

Mining  10.  —  Fire- Assaying  (chiefly  laboratoiy  work).  Mr. 
Raymer  and  Mr.  Curtis. 

Mineralogy  2  is  required  in  preparation  for  this  course. 

The  work  of  this  course  is  mainly  in  the  laboratory,  and  requires  of  the 
student  eight  to  ten  hours  a  week. 

The  following  subjects  are  treated :  The  scorification  assay  of  gold  and 
silver  ores,  including  cupelling,  inquarting,  parting,  and  weighing;  the 
crucible  assay  of  gold  and  sliver  ores,  including  the  determination  of 
fluxes ;  the  corrected  assay  of  rich  ores  and  precipitated  sulphides ;  the 
amalgamation  assay  of  free-milling  ores ;  the  combination  assay  of  mattes, 
speisses,  etc. ;  the  assay  of  lead-ores  and  lead  bullion ;  the  assay  of  gold 
bullion. 

MrNiNO  11. — Mining  Plant. — Hoists,  pumps,  drills,  compressors, 
and  haulaj^e-equipment.  —  Lectures,  reading,  and  reports. 
Mr.  Raymer. 

Mining  5  is  required  in  preparation  for  this  course. 

The  lectures  will  ilescribe  the  designing  and  erection  of  power  plants 
for  mines;  methods  of  transportation,  underground  and  on  the  surface; 
vintilation,  natural  and  forced;  hoisting  and  pumping;  the  generation  of 
steam  and  its  use  in  mining ;  the  compression  of  air  and  its  use  in  mining ; 
the  use  of  electricity  in  mining. 

MiN'ixc;  12.  —  Mining.  —  The  Study  of  Mining  Operations.  —  Field 
work  and  a  report.     Mr.  P.  S.  S>nTii. 

Mining  1  is  required  as  a  preparation  for  this  course. 

This  course  begins  in  some  mining  region  shortly  after  the  end  of  the 
final  examination  period.  The  student  under  the  guidance  of  the  instruc- 
tor spends  eight  to  ten  hours  a  day  in  the  study  of  the  actual  working  of 
mines,  on  the  surface  and  underground.  Attention  is  specially  directed 
to  the  plant  and  its  arrangement,  and  to  the  various  departments  of 
underground  work.  After  the  detailed  study  of  one  or  more  mines  has 
been  completed,  other  mines  and  districts  are  visited  and  variations  in 
practice  comi>ared.  The  student  is  required  to  take  full  notes  each  day, 
and  to  hand  in  a  written  report,  with  his  note-book,  at  the  end  of  the 
summer  vacation. 

In  the  summer  of  1899  the  class  worked  in  the  iron  mines  of  Minnesota, 
and  in  the  copper  mines  of  Keweenaw  Point,  Michigan.    In  1900  it  visited 
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the  anthracite  region  of  FennBylTania,  and  the  iron  mines  of  the  Adiron« 
dacks.  In  1901  the  fields  selected  for  study  were  the  Marquette  and 
Menominee  ranges,  and  the  copper  mines  of  the  upper  peninsula  of 
Michigan.    In  1902  the  work  was  done  in  Colorado  and  Utah. 

Metallography  14.  —  Metallography.  —  Lectures,  laboratory 
work  and  reading.     Asst.  Professor  Sauveur,  assisted  by 

Mr.   BOYNTON. 

Metallurgy  2  is  required  In  preparation  for  this  course. 

The  lectures  of  this  course  include  a  description  of  the  operations 
required  to  make  the  structure  of  metals  apparent  under  the  microscope, 
and  of  the  examination  and  photographing  of  the  revealed  structure. 
The  microstructure  of  industrial  metals  and  alloy  will  bo  fully  described 
and  illustrated,  and  the  influence  of  chemical  composition  and  treatment 
(both  thermal  and  mechanical)  upon  the  structure  carefully  considered, 
as  well  as  the  close  relation  existing  between  the  structure  and  the  physical 
properties. 

The  modem  theory  of  metallic  alloys,  based  in  part  upon  their  micro- 
structure,  will  receire  proper  attention. 

A  practical  knowledge  of  the  technology  of  the  subject  will  be  imparted 
to  the  student  by  a  series  of  laboratory  experiments.  Samples  of  the 
most  important  industrial  metals  and  alloys  will  be  polished,  etched  and 
otherwise  prepared  for  microscopical  examination  and  the  resulting  struc- 
tures photographed.  The  influence  of  chemical  composition  and  treatment 
upon  the  structure  and  the  relation  between  the  structure  and  the  physical 
properties  will  be  ascertained  by  properly  selected  experiments,  which 
will  include  the  use  of  the  Le  Chatelier  thermo-electric  pyrometer,  the 
determination  of  the  thermal  critical  points  of  iron  and  steel,  etc. 

The  student  should  acquire  in  this  course  a  good  working  knowledge  of 
metallographic  methods  and  manipulations. 

MiNixo  17. — Mine  Surveying.  —  The  general  principles  of  under- 
ground and  claim  surveying. — The  construction  of  maps, 
sections,  and  models.  —  Lectures  and  reports.    Mr.  Kaymer. 

Engineering  4a,  4c,  and  id  are  required  in  preparation  for  this  course. 

It  is  open  only  to  students  of  Mining  and  Metallurgy  in  the  Lawrence 
Scientific  School. 

The  course  deals  with  the  application  of  the  principles  of  surveying  to 
mines  and  mining  claims,  and  includes  the  use  of  the  compass,  level  and 
transit  in  such  work ;  the  laying  out  of  mining  claims ;  surveys  for  patent ; 
calculation  of  confiicts,  and  the  general  work  required  of  United  States 
Mineral  Surveyors;  the  surveying  and  levelling  of  ditches  for  placer 
workings ;  the  construction  of  mine  maps,  sections,  and  models. 
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The  lectarei  will  embrace  a  conf  ideration  of  Biining  Righto  in  Lode  and 
Placer  Claims,  possessory  or  patented,  and  of  Land  Office  Roles  on  these 
subjects.  During  the  latter  part  of  the  course  some  time  will  be  devoted 
to  field  work  and  mapping. 

Metallcroy  20.  —  Metallography  and  the  physics   of   Metals. 
Asst,  Professor  Sauveuk. 

A  few  lines  of  inrestigationi  that  may  be  followed  by  properly  qualified 
students,  are  suggested  below  : 

I.  Relations  between  the  structure  of  a  certain  metal  or  alloy  and  its 
physical  properties. 

II.  Influence  of  the  treatment  (thermal  and  mechanical)  upon  the 
structure  and  properties  of  a  certain  metal  or  alloy. 

III.  Influence  of  impurities  upon  the  structure  and  properties  of  a 
certain  metal  or  alloy. 

IV.  Influence  of  varying  proportions  of  the  constituents  of  a  metallic 
alloy  upon  its  structure  and  properties. 

y.  Influence  of  the  composition  and  treatment  upon  the  position  of  the 
critical  points  of  steel. 

VI.  Determination  of  the  critical  pointo  of  special  steels  which  hare 
not  so  far  been  determined. 

VII.  Preparation  of  a  new  special  steel  and  investigation  of  its 
properties. 

VIII.  Preparation  of  a  new  metallic  alloy  and  investigation  of  ito 
properties. 

IX.  Investigation  concerning  the  effect  of  composition  and  treatment 
upon  the  magnetic  properties  of  steel. 

X.  Determination  of  the  curve  of  fusibility  of  alloys  of  unknown 
constitution . 

McaNG  22.  —  Problems  in  the  Treatment  of  Ores.     Mr.  Raticeb 
and  Mr.  C.  II.  White. 

GEOLOGICAL  CONFERENCE. 

The  instructors  of  the  above-described  courses  meet  their  more  advanced 
students  in  the  Geological  Laboratory  at  8  on  Tuesday  evenings,  for  the 
presentation  of  reports  on  investigations,  and  for  informal  comment  and 
discussion.  At  each  meeting  there  will  be  one  or  more  leading  papers 
on  subjects  announced  in  the  weekly  Calendar,  and  discussion  will  be 
directed  chiefly  to  the  subjects  thus  presented.  There  will  be  also  brief 
statements  of  work  in  progress  by  instructors  and  students,  and  coQunenta 
on  new  publications  and  other  matters  of  interest. 
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ANTHROPOLOGY. 

Anthropology  1. — General  Anthropology.  —  Lectures  and  theses. 
Dr.  Russell. 

The  opening  lectures  deal  briefly  with  the  terms  and  methods  of  Soma- 
tology so  far  as  they  are  necessary  to  enable  the  student  to  understand 
their  use  in  Archaeology  and  Ethnology.  An  outline  is  given  of  the 
history  of  man's  physical  development  and  of  his  position  in  zoological 
classifications.  The  characteristics  of  the  races  and  varieties  of  man  are 
considered. 

The  lectures  upon  Prehistoric  Archaeology  include  a  general  survey  of 
the  theories  of  the  time  and  place  of  the  origin  of  man,  his  distribution 
from  geologic  to  historic  time,  prehistoric  races  and  cultures. 

The  greater  part  of  the  year  is  devoted  to  Ethnology  with  special  reference 
to  the  origin  and  development  of  primitive  artvS  and  culture.  Throughout 
the  course  emphasis  is  laid  upon  the  influence  of  environment  upon  the 
human  race.  The  lectures  deal  in  some  detail  with  the  several  divisions 
of  the  science  of  Ethnology,  namely:  (A)  Technology,  the  utilitariun 
and  aesthetic  arts,  illustrated  by  implements,  weapons,  utensils,  pottery, 
basketry,  textiles,  and  ornaments  from  the  Museum  collections;  a  large 
amount  of  material  is  available  for  the  study  of  decorative  art :  (B)  Social 
LiiFB  of  savage  and  barbaric  races  :  (1)  Economic  organization ;  (2)  Social 
organization;  (8)  International  relations;  (4)  Marriage  considered 
biologically,  forms  and  ceremonies,  position  of  woman ;  (5)  Laws,  origin, 
ethnic  jurispcudence  :  (C)  Religion,  theories  of  origin  and  lines  of  develop- 
ment, animism,  totemism,  fetishism,  shamanism,  ritual :  (D)  Mythology 
AND  Folk-lore,  origin  and  distribution  of  myths  and  their  ethnographic 
value,  nature  of  folk-lore  and  importance  of  its  study  :  (E)  Linguistics, 
(1)  Gesture  and  sign  language;  (2)  Spoken  language,  the  theories  of 
origin,  variability,  classification,  relative  excellence,  race  and  language ; 
(3)  Recorded  language,  thought-writing,  sound-writing. 

Throughout  the  course  students  are  familiarized  with  the  standard  and 
current  anthropological  literature.  Important  papers  on  the  ethnic 
problems  of  the  day  are  reviewed  and  discussed. 

Voluntary  field  work  is  offered  in  vacations  in  connection  with  this 
course. 
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HTGISHB. 

Htoiene  1 .  —  Elementary  Anatomy  and  Physiology.  —  FeiBcmal 
Hygiene.  —  Emergencies.  Drs.  Darukg,  Pboyaxdie,  and 
Bacon. 

This  is  an  introductory  course  intended  to  giTe  the  general  knowledge 
of  Human  Anatomy,  Physiology  and  Hygiene  which  should  he  possessed 
by  every  student ;  it  is  adapted  not  only  for  those  who  intend  to  study 
Medicine  or  Physical  Training,  but  also  for  those  who  wish  to  obtain 
general  information  on  the  subject. 

Hygiene  4.  —  Anthropometry.  —  Measurements  and  Tests  of  the 
Body.  —  Effects  of  Age,  Nurture,  and  Physical  Training.  — 
Lectures  and  Practical  Exercises.    Dr.  D.  A.  Sargent. 

Courses  4  and  5  must  be  preceded  by  Course  1  or  its  equiralent. 

Systematic  training  is  given  in  making  measurements  and  tests  of 
individuals  for  the  purpose  of  determining  their  strength  and  deficiencies. 
Practice  is  also  given  in  classifying  measurements,  forming  typical  groups 
and  determining  the  relations  of  the  individual  to  the  group  ^rpe. 

Hygiene  5. — Applied  Anatomy  and  Animal  Mechanics. — Actioii 
of  the  Muscles  in  different  Exercises.  —  Demonstrations,  Re- 
citations, and  Practical  Exercises.    Dr.  D.  A.  Sargent. 

A  study  is  made  of  the  effects  of  various  exercises  upon  the  human 
organism,  the  physical  characteristics  of  distinguished  athletes,  and  the 
mechanical  principles  underlying  the  ability  to  perform  great  feats  of 
strength,  skill,  endurance,  etc. 

This  course  must  be  preceded  by  the  course  in  Hygiene  1,  or  its 
equivalent. 

SUMMER  COURSES  OF  INSTRUCTION. 

Among  the  courses  of  instruction  to  be  offered  by  Harvard  University 
in  the  summer  of  1903,  there  will  be  several  that  can  be  counted,  under 
the  regulations  of  the  Faculty  of  Arts  and  Sciences,  towards  the  degree 
of  S.B. 

For  the  pamphlet  describing  the  Summer  School  Courses  apply  to 
J.  L.  Love,  16  University  Hall,  Cambridge,  Mass. 
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PUBLICATIONS. 

Some  Departmenta  of  study  issue  periodicals  or  yearly  Tolumes,  em- 
bodying the  work  of  instructors  and  students  at  the  University.  Other 
Departments  make  reg^ular  contributions,  under  an  official  heading,  to  the 
proceedings  of  certain  learned  societies  or  to  journals  of  literature  and 
science,  existing  outside  of  the  University.  The  publications  of  the  first 
class  and  those  of  the  second  which  are  also  issued  directly  by  the  Depart- 
ments are  the  following ;  including  a  few  which,  although  connected  with 
studies  cultivated  by  the  Faculty  of  Arts  and  Sciences,  are  independent 
of  that  Faculty  :  — 

Harvard  Oriental  Series  (Indie  Philology  Department)  :  Vols.  I-IV 
issued.    Vol.  V  in  press. 

Harvard  Studies  in  Classical  Philology  (yearly)  :  Vols.  I-XIII 
issued.    Vol.  XIV  in  preparation. 

Studies  and  Notes  in  Philology  and  Literature  (Modem  Language 
Departments)  :  yearly.    Vols.  I-VII  issued. 

Harvard  Historical  Studies  :  published  under  the  direction  of  the 
Department  of  History  and  Government,  from  the  income  of  the  Henry 
Warren  Torrey  Fund.    Vols.  I-IX  issued. 

Quarterly  Journal  of  Economics  :  in  its  seventeenth  year. 

Annals  of  the  Observatory  of  Harvard  College  :  forty  volumes 
issued. 

Annals  of  Mathematics,  New  Series,  issued  quarterly  under  the  man- 
agement of  the  Division  of  Mathematics  :  in  its  fourth  year. 

Contributions  from  the  Cryptogamic  Laboratory  :  fifty-three  num- 
bers issued. 

Publications  of  the  Museum  of  Comparative  Zoology  :  —  Bulletin, 
thirty-seven  volumes  issued ;  Memoirs,  twenty-four  volumes  issued. 

Contributions  from  the  ZodLooiCAL  Laboratory  :  one  hundred  and 
thirty-five  numbers  issued.  (Some  of  the  contributions  are  also 
contained  in  the  Museum  Bulletin.) 

Publications  of  the  Peabody  Museum  of  American  Archaeology 
and  Ethnology:  —  Annual  Reports,  thirty-five  numbers  issued; 
Papers,  seven  numbers  issued ;  Memoirs,  seven  numbers  issued. 

The  Harvard  Graduates*  Magazine,  issued  quarterly,  and  now  in  its 
eleventh  year,  gives  a  record  of  the  current  life  and  work  of  the  Uni- 
versity, biographical  and  bibliographical  data  regarding  Graduates, 
besides  articles  on  other  matters  of  general  interest. 
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CLUBS. 

Important  work  is  done  bj  students  in  Clnbs  which  ezift  in  more  or 
less  close  connection  with  the  several  Departments  of  study,  and  meet 
frequently.  These  organizations,  concerning  which  detailed  information  is 
given  in  tlie  Departmental  Pamphlets  or  may  be  obtained  from  instructors, 
include  the  following :  — 

Sanskrit  Conference  :  fortnightly  in  the  second  half-year. 

Classical  Club:  fortnightly. 

Modern  Language  Conference  :  fortnightly. 

Deuthcuer  Verbin  :  fortnightly. 

Cercle  Franc AI8 :  fortnightly. 

Philosophical  Conference  :  monthly. 

Harvard  Pedagogical  Club  :  fortnightly. 

Harvard  Memorial  Society. 

Harvard  Folk-Lore  Society. 

Harvard  Musical  Club  :   fortnightly. 

Harvard  Physical  Club  :  twice  in  three  weeks. 

Harvard  Chemical  Club  :  fortnightly. 

Boylston  Chemical  Society  :  fortnightly. 

Botanical  Conference  :  fortnightly. 

Botanical  Club:  fortnightly. 

Zoological  Club  :  weekly. 

Harvard  Natural  History  Society  :  bi-monthly. 

Harvard  Engineering  Society  :  monthly. 

Harvard  Mining  Club  :  fortnightly. 

To  these  are  to  be  added  the  Semitic  Conference,  the  Mathematical 
Conference,  the  Physical  Colloquium,  and  the  Greological  Conference  (see 
Announcement) ,  which  have  something  of  the  character  of  clubs. 

Besides  the  above  named  clubs,  existing  for  purposes  of  special  study 
and  discussion,  there  are  organized  in  the  University  many  societies 
having  religious,  ethical,  political,  literary,  musical,  and  social  objects. 
The  Graduates'  Club,  maintained  by  students  in  the  Graduate  School, 
may  be  especially  mentioned.    Its  circular  may  be  obtained  on  application. 

For  a  record  of  portions  of  the  work  of  the  seminaries,  conferences, 
and  clubs,  during  the  year  1902-03,  see  pages  483-439,  University  Cata- 
logue, for  1902-03. 


THE  UNIYERSITY  CHAPEL. 


BOARD  OF  PREACHERS. 

Fbaxcis  Gbbbitwood  Pbabody,  D.D.,  Plummer  Professor  of  Christian 


Francis  Brown,  D.D.,  LL.D. 
Georgb  Foot  Moore,  A.M.,  D.D. 
Washington  Gladden,  D.D. 
Floyd  Williams  Tomkins,  D.D. 
William  Wallacb  Fenn,  S.T.B. 


Morals, 

Preachers  to  the  University  for 
the  year  1902-08. 


There  have  also  served  on  this  Board  since  its  foundation  in  1886 :  — 

Edward  Everett  Hale,  D.D.  Samuel  McChord  Crothers,  D.D. 

Alexander  McKenzie,  D.D.  Simon  J.  McPiierson,  D.D. 

Theodore  C.  Williams,  S.T.B.  John  H.  Vincent,  D.D. 

George  A.  Gordon,  D.D.  Samuel  D.  McConnell,  D.D. 

Phillips  Brooks,  D.D.  Philip  S.  Moxom,  D.D. 

William  Lawrence,  D.D.  William  Wallace  Fenn,  S.T.B. 

Brookb  Hbrford,  D.D.  George  Harris,  D.D. 

Henry  Van  Dyke,  D.D.  George  Hodges,  D.D. 

Lyman  Abbott,  D.D.  William  DeWitt  Hyde,  D.D. 

Charles  Carroll  Everett,  D.D.  William  H.  P.  Faunce,  D.D. 

Washington  Gladden,  D.D.  William  J.  Tucker,  D.D. 

Lbiohton  Parks,  D.D.  Charles  Cuthbert  Hall,  D.D. 

J.  EsTLiN  Carpenter,  A.M.  Robert  Mac  Donald,  S.T.B. 

E.  Winchester  Donald,  D.D.  Endicott  Peabody,  LL.M.,  S.T.B. 

Paul  Revere  Frothingham,  A.M.,  S.T.B. 

On  May  10,  1886,  a  vote  was  passed  by  the  President  and  Fellows 
'*That  five  preachers  to  the  University  be  annually  appointed  by  the 
President  and  Fellows,  with  the  concurrence  of  the  Board  of  Overseers, 
who,  in  conjunction  with  the  Plummer  Professor  of  Christian  Morals, 
shall  arrange  and  conduct  the  religious  services  of  the  University."  The 
Board  of  Overseers  concurred  in  this  vote  on  May  12,  1886,  and  in  1892 
it  was  incorporated  in  the  Statutes  of  the  University. 

On  June  14,  1886,  on  the  unanimous  recommendation  of  the  Preachers 
and  the  Plummer  Professor,  the  President  and  Fellows  voted  **  That  the 
statute  numbered  15,  concerning  religious  exercises,  be  amended  by  strik- 
ing out  the  clause,  '  at  which  the  attendance  of  the  students  is  required'" ; 
and  on  June  16  the  Board  of  Overseers  concurred  in  this  vote.  Attend- 
ance at  the  religious  services  of  the  University  was  thus,  by  the  advice  of 
Ihose  who  conduct  these  services,  made  wholly  voluntary. 

The  services  in  the  University  Chapel  are  directed  by  the  Board  of 
Preachers  as  follows :   Each  conducts  daily  morning  prayers  for  aboal 
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three  week*  in  each  half-jrear,  and  each  preaches  on  four  Snndaj 
Ingt.  The  Preacher  conducting  morning  prajert  is  in  attendance  ereiy 
morning  during  his  term  of  dnty  at  Wadsworth  House  1,  and  it  at  the 
immediate  senrice  of  anj  student  who  may  desire  to  consnlt  him.  On 
Thursday  afternoons  from  Noyember  till  May,  resper  serrices  are  held 
in  the  Unirersity  Chapel.  These  serrices  are  brief,  largely  musical,  and 
with  an  address  from  one  of  the  Preachers.  Serrices  on  Sunday  erenings 
are  conducted  by  preachers  of  rarious  communions  by  inritation  of  the 
Board  of  Preachers.  The  following  invited  preachers,  in  addition  to 
the  regularly  appointed  Board,  conducted  serrices  during  the  year 
1901-02 :  — 

Key.  Pres.  J.  M.  Tatlob,  I>.D.,  of  Poughkeepsie,  K.Y. 

Rey.  J.  M.  Bucklbt,  D.D.,  of  New  York,  K.Y. 

Rey.  pREsroTT  Evabts,  of  Cambridge. 

Rt.  Rey.  William  Lawbbncb,  I>.D.,  of  Boston. 

Rev.  E.  C  MooRB,  D.D.,  of  Providence,  R.  I. 

Rt.  Rev.  W.  R.  HcHTucoToif,  D.D.,  of  New  York,  N.T. 

Rev.  Prof.  W.  W.  Fbhn,  S.T.B.,  of  Oambridge. 

Rev.  Edwabd  Cummings,  of  Boston. 

Rev.  M.  J.  Savaob,  D.D.,  of  New  York,  N.Y. 

Rev.  Pres.  W.  J.  Tuckbb,  D.D.,  of  Hanover,  N.  H. 

Rev.  A.  P.  Stokes.  Jr.,  of  New  Haven,  Conn. 

Rev.  Edwabd  Everett  Hale,  D.D.,  of  Boston. 

Rev.  George  Elliott,  D.D.,  of  Detroit,  Mich. 

Rev.  A.  H.  Bradford,  D.D.,  of  MontcUdr,  N.J. 

Rev.  W.  Garrett  Hordbr,  of  London,  England. 

Rev.  James  Eells,  of  Boston. 

The  Preachers  are  glad  to  have  their  attention  called  to  any  cases  of 
special  need  where  they  may  be  useful,  or  to  any  better  methods  of 
serving  the  moral  and  religious  interests  of  the  University.  Generml 
correspondence  for  the  current  academic  year  should  be  addressed  to  the 
Plummer  Professor,  though  any  Preacher  will  gladly  consider  such  quee- 
tions  as  may  be  more  appropriately  addressed  to  him. 


The  Phillips  Brooks  House,  a  memorial  of  the  late  Bishop  of  Masanr 
chnsetts,  now  provides  a  well-equipped  building  for  the  accommodation 
and  work  of  the  Religious  Societies  of  the  University  and  for  the  en- 
couragement of  philanthropic  activity  on  the  part  of  students. 


In  addition  to  the  opportunities  for  worship  in  Appleton  Chapel,  seats 
are  provided  for  students,  at  the  expense  of  the  College,  in  the  churches 
of  the  different  denominations  in  Cambridge.  St  John's  Memorial  Chapel 
of  the  Episcopal  Theological  School  having  been  erected  for  the  especial 
accommodation  of  Harvard  students  is  free  to  them. 


THE  UNIYERSITY  LIBRARY, 


COUNCIL. 


Charles  William  Eliot,  LL.D.,  President. 
William  Coolidge  Lane,  A.B.,  Librarian. 
Charles    Eliot    Norton,    LL.D.,  Professor  of  the   History  of  Art, 

Emeritus. 
Crawford  Howell  Toy,  LL.D.,  Professor  of  Hebrew. 
William  Morris  Davis,  M.E.,  Professor  of  Geology. 
Charles  Gross,  Ph.D.,  Professor  of  History. 
Morris  Hicky  Morgan,  LL.D.,  Professor  of  Classical  Philology. 
George  Lyman  Kittredoe,  LL.D.,  Professor  of  English. 

COLLEGE  LIBRARY. 

William   Coolidge   Lane,  A.B.,  Librarian,  and  Keeper  of  the   Uni- 
versity Records. 
William  Hopkins  Tillinghast,  A.B.,  Assistant  Librarian. 
Thomas   J   Kiernan,  A.M.,  Superintendent  of  Circulation. 
Alfred  Clagiiorn  Potter,  A.B.  ,  Ordering  Department. 
Frank  Carney,  Shelf  Departmejit. 

Walter  Benjamin  Briggs,   Superintendent  of  Reading  Room. 
Thomas  Franklin  Currier,  A.B.,  Catalogue  Department. 
Percy  Harrington  Tufts,  A.B.,  Assistant  in  Ordering  Department. 


James  Atkins  Noyes,  Ph.B.,  A.B.,  Editor  of  the  Quinquennial  Cator 

logue. 
Malcolm  Storer,  M.D.,  Curator  of  Coins. 

The  College  Library  in  Gore  Hall  is  for  the  use  of  the  whole  University. 
All  students  who  have  given  bonds  may  take  out  books,  three  volumes  at 
a  time,  and  may  keep  them  one  month.  Officers  of  the  University  have 
direct  access  to  the  shelves  in  all  parts  of  the  library,  and  students  engaged 
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in  adTaaoed  work,  upon  recommeiMUtloii  bj  their  inctmclort,  are  aOowed 
accett  to  thote  parU  of  the  collection  with  which  they  are  occupied. 
All  ttadenta  hare  the  direct  nse  of  about  22,500  rolamee  In  the  reading 
room  and  the  adjoining  rooms.  Of  these  8200  are  bound  periodicals,  4400, 
miscellaneous  reference  books,  4800,  goremment  documents,  and  over 
10,000  are  books  withdrawn  from  time  to  time  from  general  circulation 
at  the  request  of  instructors  and  "reserred"  on  shelves  in  the  reading 
room  for  use  in  connection  with  the  courses  of  instruction.  Students 
who  leave  Cambridge  for  an  absence  of  more  than  one  week  must  first 
return  all  borrowed  books. 

The  College  Library  is  open  every  week-day  for  the  delivery  of  books, 
from  9  A.M.  to  5.30  p.m.,  except  Thanksgiving  day,  Christmas  day,  the 
Twenty-second  of  February,  Patriots*  day,  Memorial  day,  the  Fourtli  of 
July,  and  Labor  day.  The  Reading  Room  is  open  from  9  a.m.  to  10  p.m. 
During  the  summer  vacation  the  library  closes  at  5.30  p.m.,  on  Saturday 
at  1  P.M.  On  Sundays  during  term  time  the  Library  is  open,  for  readers 
only,  from  1  to  5.30  p.m. 

The  College  Library  may  be  consulted  by  anyone,  when  properly  intro- 
duced, whether  connected  with  the  University  or  not.  The  privilege  of 
borrowing  books  is  also  granted,  under  special  regulations,  to  persons 
not  connected  with  the  University.  Blanks  for  making  applieeUions  far 
»uch  use  may  be  had  of  the  Librarian, 


SPECIAL  LIBRASIBS. 

In  addition  to  the  College  Library  in  Oore  Hall,  the  Unirerslty  Library 
embraces  the  libraries  of  the  several  departments  of  the  University,  which 
are  classed  as  Departmental  Libraries,  and  a  number  of  Special  Reference 
Libraries  maintained  in  the  various  branches  of  study  pursued  under  the 
direction  of  the  Faculty  of  Arts  and  Sciences. 

The  Departmental  Libraries  are  in  charge  of  the  Deans  and  Directors 
of  the  several  departments,  or  of  Librarians  named  in  the  lists  of  officers 
of  the  departments.  The  Special  Reference  Libraries,  with  the  names 
of  their  librarians,  are  enumerated  (with  some  of  the  Departmental 
Libraries)  on  pages  440,  441. 

Persons  entitled  to  use  the  College  Library  can  have  access  to  the  De- 
partmental Libraries  by  applying  to  the  Superintendent  of  Circulation  at 
Oore  Hall;  but  such  libraries  are  primarily  for  the  special  use  of  the 
schools  and  departments,  and  are  placed  in  the  buildings  belonging  to  each 
schools  and  departments. 
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The  seTeral  libraries  now  contain  abont  the  following  numbers  of  bound 
wolnxnes :  — 

Gore  HaU 400,200 

Bussey  Institution  (Jamaica  Plain) 4,300 

Phillips  Library  (Observatory) 10,400 

Herbariam  Library,  Botanic  Oarden 8,000 

Law  School 67,600 

Divinity  School 82,600 

Medical  School  (Boston) 2,300 

Dental  School 600 

Museum  of  Comparative  Zoology 34,500 

Peabody  Museum 2,800 

Arnold  Arboretum 8,900 

Twenty-eight  Special  Reference  Libraries  .     .     .  35,000 

607,100 

The  College  Library  has  also  some  265,000  pamphlets,  a  collection  of 
maps  numbering  about  20,000  sheets,  and  a  collection  of  coins.  The 
departmental  libraries  have  also  considerable  numbers  of  pamphlet  mono- 
graphs on  subjects  connected  with  their  specialties ;  and  these  are  not 
included  in  the  count  of  volumes. 

The  catalogue  of  the  Gore  Hall  Collection,  including  pamphlets,  is  on 
cards,  accessible  to  the  public,  and  consists  of  two  parts,  the  one  arranged 
by  authors,  the  other  by  subjects.  Printed  strips  of  titles  added  to  all  the 
libraries  are  issued  two  or  three  times  a  week ;  and  they  are  posted  in  Gore 
Hall  and  in  the  departmental  libraries.  These  titles  are  also  inserted  in 
bound  volumes  of  slips,  kept  in  the  Reading  Room.  A  series  of  ''Biblio- 
graphical Contributions  "  is  in  course  of  publication.  Fifty-four  of  such 
publications  have  already  been  issued.  More  extensive  bibliographical 
works  constitute  another  series,  ''  Special  Publications,*'  of  which  Scud- 
der's  "Catalogue  of  Scientific  Serials"  (1633-1876,  8vo,  pp.  370)  makes 
No.  1,  published  in  1879,  and  ''An  Index  to  the  Subject  Catalogue  of 
Harvard  College  Library"  makes  No.  2,  published  in  1891.  A  Supple- 
ment to  the  same  Index  published  in  1900  is  No.  3.  There  has  also 
been  issued  a  Catalogue  of  the  Gray  Collection  of  Engravings  (4to, 
1869)  ;  this  collection  is  in  the  Fogg  Museum  of  Art. 

The  Librarian  has  the  custody  of  the  Archives  of  the  University,  as  well 
as  of  the  University  Collection,  which  includes  printed  material  of  all  sorts, 
illustrating  the  history  of  the  College  and  University. 


LABORATORIE& 


THE  CHEMICAL  LABORATORY. 

OFFICERS. 

Hbnht  Barker  Hill,  A.M.,  Dirbctor,  nnd  Professor  of  Chemtstfy. 
Charlea  Lorino  Jackson,  A.M.,  Erving  Professor  of  Chemistry, 
C11ARLK8  Robert  Sanger,  Ph.D.,  Assistant  Professor  of  Chemistry. 
Theodore  William  Richards,  Ph.D.,  Professor  of  Chemistry. 
Otis  Fishkr  Black,  A.M.,  Assistant  in  Chemical  Laboratory. 
Daniel  Francis  Calhane,  A.M.,  Assistant  in  Descriptive  Chemistry. 
Gregory  Paul  Baxter,  Ph.D.,  Instructor  in  AncUyticai  Chemistry. 
GiLiiEKT  Newton  Lewis,  Ph.D.,  Instructor  in  Physical  Chemistry. 
Kenneth  Lamartine  Mark,  A.M.,  Assistant  in  Descriptive  Chemistry. 
GrsTATE  Edward  Behr,  Jr.,  S.M..  Assistant  in  Descriptive  Chemistry. 
Mtrray  Arnold  Hines,  A.M.,  Assistant  in  Quantitative  Analysis. 
Frederic  Bonnet,  Jr.,  S.M.,  Assistant  in  Qualitative  Analysis. 
Mai'rice  Lawrence  McCarthy,  A.B.^  Assistant  in  Qualitative  Analysis. 
Roger    Clark    Wells,    A.B.,    Atutin    Teaching  Fellow  in   Physical 

Chemistry. 
Arthtr  Dickinson  Wyman,  A.M.,  Assistant  in  Descriptive  Chemistry. 
Alfred  MrxsoN  Bttlkr,  A.H.y  Assistant  in  Qualitative  Analysis. 
Henry  Avery  Carlton,  A.B.,  Assistant  in  Descriptive  Chemistry. 
Charles  Emerson  Corson,  A.B.,  Assistant  in  Descriptive  Chemistry. 
George  Shannon  Forbes,  A.H.f  Assistant  in  Quantitative  Analysis. 
John  Frank  Langmaid,  A.B.,  Assistant  in  Descriptive  Chemistry, 
Frederick  William  Rcsse,  A.B.,  Assistant  in  Organic  Chemistry. 
Holland  Edward  Benedict,  Assistant  in  Descriptive  Chemistry. 
Richard  Fay  Jackson,  Assistant  in  Descriptive  Chemistry, 


The  Division  of  Chemistry  of  the  Faculty  of  Arts  and  Sciences  occu- 
pies the  whole  of  Boylston  Hall. 

BoylMton  Hall  was  erected  in  1857  with  a  fund  bequeathed  by  the  late 
Ward  Nicholas  Boylston,  which  was  subsequently  largely  increasetl 
by  subscription.  The  hall  was  enlarged  by  the  addition  of  a  third  story 
in  1870,  and  the  accommodations  were  still  further  extended  in  1S91 
and  1902.  Besides  several  private  laboratories  and  preparation  rooms, 
the  builcling  contains  nine  large  laboratories  for  students.    A  room  on 
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tiie  upper  stoiy  with  one  hundred  and  ninety-six  pUices  is  especially 
devoted  to  qualitative  analysis.  A  large  laboratory  at  the  west  end 
is  fitted  with  all  the  modem  appliances  for  the  study  of  organic 
chemistry ;  there  is  also  a  room  for  work  in  advanced  quantitative  analy- 
sis. On  the  lower  story  a  laboratory  with  forty-four  places  is  reserved 
wholly  for  quantitative  work,  and  connected  with  it  is  a  laboratory,  with 
twelve  desks,  especially  fitted  up  for  advanced  work  in  inorganic  chem- 
istry. On  the  same  story  are  two  rooms  devoted  to  work  in  physical 
chemistry ;  and  further  a  large  laboratory  with  ninety-six  places  for  the 
most  elementary  class.  In  the  basement  are  two  laboratories  for  work  in 
descriptive  chemistry  with  four  hundred  and  ninety-two  places.  On  the 
second  story  are  three  lecture-rooms,  a  reading-room,  departmental 
library,  and  a  chemical  museum. 

All  the  courses  of  instruction  in  Chemistry  to  students  of  Harvard 
College,  of  the  Lawrence  Scientific  School,  and  of  the  Graduate  School, 
are  given  in  Boylston  Hall.  The  laboratories  are  open  to  Special  Stu- 
dents to  follow  any  line  of  chemical  investigation.  The  facilities  for 
research  are  unusually  great. 


THE  JEFFERSON  PHYSICAL  LABORATORY. 

OFFICERS. 

JoHK  Tbowbbidob,  S.D.,  Director,  and  Rumford  Professor  and  Lee^ 
turer  on  the  Applicaiion  of  Science  to  the  Useful  Arts. 

Edwin  Herbert  Hall,  Ph.D.,  Professor  of  Physics. 

Benjamin  Osgood  Feirce,  Ph.D.,  HoUis  Professor  of  Mathemaiics  and 
Natural  Philosophy. 

Wallace  Clement  Sabine,  A.M.,  Assistant  Professor  of  Physics, 

Tho.mas  Calvin  McKat,  A.M.,  Assistant* 

Oeoroe  Washington  Pierce,  Ph.D.,  Instructor. 

Lewis  Dana  Hill,  A.M.,  Austin  Teaching  Fellow. 

Theodore  Ltman,  Ph.D.,  Instructor. 

Harrt  Wheeler  Morse,  Ph.D.,  Instructor. 

Charles  Hakilton  Ayres,  Ph.D.,  Instructor. 

SoHUTLER  B  Serviss,  A.B.,  Assistant. 


George  W.  Thompson,  Mechanician. 
WiLUELM  £.  Gelling,  Olass-blower. 


In  1881,  Mr.  Thomas  Jefferson  Coolidge,  of  Boston,  of  the  Class  of 
1850,  Minister  to  France  1888-96,  gave  $115,000  to  the  College  for  a 
new  Physical  Lahoratory,  on  condition  that  8 75, 000  should  he  raised  by 
subscription  and  the  income  appropriated  to  its  support.  He  has  also 
given  a  fund  for  original  research  which  yields  $2500  a  year.      There 
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is  also  a  fUnd  for  original  research  entitled  the  Joseph  LoTEBnro 
fund  which  yields  between  $300  and  $400  a  year.  The  building  was 
finished  in  October,  1884,  and  is  called  the  Jefferson  Physical  Labora- 
tory. All  the  instruction  in  Physics,  by  recitations,  lectures,  and  experi- 
mental work,  to  students  of  Harvard  College,  of  the  Lawrence  Scientific 
School,  and  of  the  Graduate  School,  is  given  in  this  building,  which 
accommodates  the  various  physical  cabinets.  The  building  is  four  stories 
higli,  if  the  basement  is  included.  In  the  eastern  wing  the  whole  height 
is  dividcil  l)ctween  a  large  lecture-room  below,  and  the  great  laboratory 
above.  In  the  central  and  western  portions  of  the  building  are  three 
recitation-rooms  for  sections  of  forty  or  less ;  but  the  principal  part  of 
the  central  and  western  portions  is  broken  up  into  a  large  number  of 
small  rooms,  where  the  professors,  assistants,  and  advanced  students  can 
pursue  their  separate  investigations,  and  be  secured  against  intrusion, 
or  any  disturbance  of  their  instruments.  In  the  basement  and  first  story, 
stone  tables,  each  supported  by  its  own  column  of  masonry,  and  without 
contact  with  the  floors,  furnish  firm  support  for  these  Instruments.  In 
the  centre  of  the  western  wing  a  large  rectangular  tower  stands  on  an 
Independent  foundation,  and  is  isolated  from  the  surrounding  rooms.  U 
is  designed  for  investigations  which  demand  extraordinary  stability,  or  a 
great  height:  as  in  Foucault's  pendulum-experiment.  Small  openings 
have  been  left  in  the  brick  partitions  which  divide  the  length  of  t&e 
building,  by  means  of  which  a  long  path  is  available  for  such  experi- 
ments as  that  on  the  velocity  of  light.  In  the  western  wing,  iron  nails 
and  pipes,  which  would  disturb  delicate  experiments  in  magnetism,  were 
excluded  in  the  construction  of  the  building.  In  the  bottom  of  the  tower 
is  a  small  underground  room  which  may  be  used  for  experiments  requiring 
a  constant  temperature. 

A  room  is  devoted  to  the  accurate  measurement  of  electrical  resistances 
and  is  provided  with  standard  coils. 

A  comparator  for  the  measurement  and  comparison  of  standards  of 
length  occupies  a  room  in  the  basement  of  the  Laboratory. 

The  photographic  room  adjoins  a  large  space  on  the  fourth  floor,  which 
contains  the  rooms  especially  arranged  for  spectrum  analysis.  There  are 
four  principal  laboratory  rooms.  One  of  these  is  40x60  feet  and  is  devoted 
to  elementary  laboratory  instruction.  The  laboratory  for  advanced  in- 
struction in  electricity  is  in  the  basement  and  is  provided  with  instruments 
of  the  latest  type.  A  machine  room  is  supplied  with  power  firom  an  elec- 
tric motor.  In  this  room  is  a  milling  machine,  a  large  machine  lathe,  a 
smaller  lathe,  and  other  mechanical  appliances  for  designing  and  making 
apparatus.  The  machine  room  is  under  the  charge  of  a  skilled  mechani- 
cian. Power  can  also  be  obtained  from  a  twenty-five-horse-power  engine 
which  16  placed  in  a  house  outside  of  the  Laboratory. 


MUSEUMS. 


The  Uniyersitj  has  the  following  Museams  :  — 

The  University  Museum,  including  Natural  History  Collections  and 
Laboratories,  the  Semitic  Museum,  the  William  Hayes  Fogg  Museum  of 
Art,  and  the  Germanic  Museum ,  all  situated  in  Cambridge.  The  University 
also  possesses  museums  at  the  Medical  School,  at  the  Dental  School,  and 
at  the  Arnold  Arboretum. 


THE  UNIVERSITY  MUSEUM. 

DIRECTOR. 
Albxandbr  Agassiz,  LL.D. 

COMMITTEE. 

Albxakdeb  A0A88IZ,  LL.D. 
Hbnbt  Fickebino  Walcott,  M.D. 
Georob  Lincoln  Goodale,  M.D.,  LL.D. 
Fbbdbric  Ward  Putnam,  A.M.,  S.D. 
William  Mobris  Davis,  M.E. 
Edward  Laurens  Mabk,  Ph.D.,  LL.D. 
John  Eliot  Wolpf,  Ph.D. 
William  McMichael  Woodwobth,  Ph.D. 

The  IJniTersity  Museum  building  consists  of  a  Central  division,  a  North 
wing,  and  a  South  wing ;  the  latter  not  yet  completed. 

In  this  building  are  the  Zoological  section,  known  as  the  Museum  of 
ComparatiTe  Zoology,  the  Botanical  section,  the  Mineralogical  section, 
the  Geological  section,  and  the  Anthropological  section,  known  as  the 
Peabody  Museum  of  American  Archaeology  and  Ethnology.  Each  section 
contains  exhibition  rooms  open  to  the  public,  storage  collections  for  scien- 
tific research,  and  laboratories  for  students  and  inve8tigators. 

The  entrances  to  the  Museum  of  Comparative  Zoology  and  the  Peabody 
Museum  are  from  Divinity  Avenue.  The  entrance  to  the  Central  section 
is  from  Oxford  Street. 

The  Museum  of  Comparative  Zoology  occupies  the  whole  of  the  North 
wing  and  part  of  the  Central  division.    The  Zoological  and  Palaeonto- 
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logical  Laboratoriee  are  In  the  part  of  the  Central  dWiglon  oontigaons  to 
the  Mnseam  of  ComparatiTe  Zoology.  The  Botanical  section,  the  Min- 
eralogical  section,  and  tlie  Geological  section  follow  in  the  Central 
division  in  the  order  named.  The  Peabody  Museum  occupies  the  South 
wing  of  the  building  as  far  as  built. 

ASSOCIATES  OF  THE  UNIYERSITT  MUSEUM. 

Annual  honorary  appointments  to  the  position  of  Associate  of  the 
University  Museum  are  made  by  the  Corporation  on  nomination  of  the 
Committee  on  the  University  Museum.  Associates  are  persons  qualified 
for  and  engaged  in  research  or  exploration  independent  of  other  educa- 
tional or  scientific  associations.  Those  appointed  for  the  year  1903-03 
are:  — 

Andrew  Gray  WESKSt  Jr.,  AssocteUe  in  Zoology. 
Herbkrt  Haviland  Field.  Ph.D.,  AssoeicUe  in  Zoology. 
Robert  LeMotne  Barrett,  A.B.,  Associate  in  Oeography, 


THE  MUSEUM  OF  COMPARATIVE  ZOOLOGY. 

FACULTY. 

Charles  William  Eliot,  A.M.,  LL.D.,  Presiobkt. 

,  Curator. 

Oeorob  Lincolv  Goodale,  M.D.,  LL.D.  1  Covimi4tUe  on  ih$ 
Hbvry  Pickering  Walcott,  A.B.,  M.D.  /        ificMwrn. 
Alexander  Aoassiz,  LL.D.,  Secretary, 

OFFICERS. 

William  McMichael  Woodworth,  Ph.D.,  Keeper. 

William  Morris  Dayis,  M.E.,  Sturgis- Hooper  Professor  of  Geology, 

Walter  Faxon,  S.D.,  Assistant  in  charge  of  MoUusca  and  Crustacea. 

Samuel  Carman,  A.M.,  Assistant  in  fferpetology  and  IMhyology, 

William  Brewster,  A.M.,  Assistant  in  Ornithology, 

Samuel  Henshaw,  Assistant  in  Entomology^  and  Librarian, 

Charles   Rochester  Eastman,  Ph.D.,  Assistant  in  Vertebraic  JhUetc^ 

ontology, 
OuTRAM  Bangs,  Assistant  in  Mammalogy. 
Frances  Mary  Slack,  Librcirian  Emerita, 
Magnus  Westbrgren,  Artist, 
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The  Mnsenm  of  ComparatiTe  Zoology  waa  founded  in  1859  by  pri- 
'vate  subscription  with  the  assistaDce  of  the  State  of  Massachusetts.  In 
1876  the  property  in  the  hands  of  tlie  Trustees  was  transferred  to  the 
[President  and  Fellows  of  Harvard  College. 

The  Museum  is  under  the  management  of  a  Faculty,  who  nominate  the 
Curator  and  the  Sturg^s- Hooper  Professor,  and  appoint  the  Assistants. 

The  Curator  is  charged  with  the  direction  of  the  scientific  and  educa- 
tional interests  of  the  Museum,  as  well  as  of  its  relations  to  the  public. 

The  Exhibition  Rooms  open  to  the  public  are  the  Synoptic  Room,  the 
rooms  containing  the  various  systematic  collections,  those  devoted  to  the 
various  faunal  collections  (Europe,  North  and  South  America,  Indo- 
Asia,  Africa,  Australia,  and  the  Atlantic  and  Pacific  Oceans) ;  also  the 
rooms  devoted  to  special  collections  and  to  the  Quaternary,  Tertiary,  and 
Mesozoic  fossils. 

The  collections  are  open,  Christmas  and  the  Fourth  of  July  excepted, 
every  week-day,  from  9  a.m.  till  5  p.m.,  and  on  Sunday,  from  1  p.m.  till 
5  P.M.     Entrance  on  the  south  side  of  the  North  wing. 

The  publications  of  the  Museum  consist  of  an  annual  Report 
(1861-1902),  of  an  octavo  Bulletin  (vols.  i.-XLi.),  and  of  Memoirs  in 
quarto  (vols,  i.-xxviii.).  The  Bulletin  and  Memoirs  are  devoted  to  the 
publication  of  original  work  by  the  Officers  of  the  Museum,  of  investiga- 
tions carried  on  by  Professors,  Students  and  others  in  the  different 
laboratories  of  Natural  History,  and  of  work  by  Specialists  based  upon 
the  Museum  collections  and  explorations. 

The  Library  of  the  Museum  is  on  the  second  floor  of  the  north  end 
of  the  central  section  of  the  University  Museum.  It  contains  over  84,000 
volumes,  exclusive  of  a  part  of  the  Whitney  Library,  and  of  about  28,000 
pamphlets.    The  Library  is  open,  daily  except  Sunday,  from  9  a.m.  to  5  p.m. 

LABORATORIES  OF  ZOOLOGY  AND  PALAEONTOLOGY. 

The  Laboratories  of  Zoology  and  Palaeontology  are  in  the  north  end  of 
the  Central  section  of  the  University  Museum. 

The  courses  of  instruction  in  the  various  branches  of  Zoology,  includ- 
ing Palaeontology,  are  given  in  the  Zoological  and  Palaeontological 
laboratories. 

The  Assistants  of  the  Museum  also  receive  specialists  in  their  respective 
departments. 

Two  of  the  tables  of  the  U.  S.  Fish  Commission  Station  at  Wood's  Hole 
are  at  the  disposal  of  the  Faculty  of  the  Museum,  to  whom  application 
should  be  made  before  the  first  of  May.  Candidates  should  specify  their 
qualifications  and  the  work  they  intend  to  carry  on. 

The  Income  of  the  Humboldt  Fund  (about  $400)  is  applied,  with  the 
advice  of  the  Faculty  of  the  Museum  of  Comparative  Zoology,  towards 
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the  maintenance  of  one  or  more  persons  engaged  in  study  at  the  Maseum, 
or  at  the  Wood's  Hole  Fish  Commission  Station.  This  fund,  now  amount- 
ing to  about  eight  thousand  doUarSf  was  given  to  the  Trustees  of  the 
Museum  bj  the  Boston  Societt  of  Natural  History  in  November, 
1869.  It  was  derived  from  the  proceeds  of  a  celebration,  held  in  Boston 
in  1869,  the  year  of  the  centennial  anniversary  of  the  birth  of  Alexander 
VON  Humboldt,  augmented  by  a  special  subscription  and  by  money 
received  from  the  sale  of  an  address  delivered  on  the  occasion  of  the 
celebration  by  Professor  Louis  Aoassiz. 

The  Virginia  Barret  Gibbs  Scholarship,  of  the  value  of  ^250,  is 
assigned  annually  with  the  approval  of  the  Faculty  of  the  Museum  at  the 
recommendation  of  the  Professors  of  Zoology  and  of  Comparative  Anat- 
omy in  Harvard  University  '*  in  supporting  or  assisting  to  support  one  or 
more  students  who  may  have  shown  decided  talents  in  Zodlogy  and  prefer- 
ably in  the  direction  of  Marine  Zodlogy." 

THE  ZOOLOGICAL  LABORATORIES. 

OFFICERS. 

Kdward  Laurens  Mark,  Ph.D.,  LL.D.,  Director,  and  JGTersey  Pro* 

fessor  of  Anatomy. 
Robert  Tract  Jackson,  S.D.,  Asststani  Professor  of  Falaeontology, 
Georoe  Howard  Parker,  S.D.,  Assistant  Professor  of  Zo&logy, 
William  Ernest  Castle,  Ph.D.,  Instructor  in  Zodlogy, 
Herbert  Wilbur  Rand,  Ph.D.,  Instructor  in  Zodlogy, 
Grant  Smith,  S.M.,  Assistant. 
Amos  William  Peters,  A.M.,  Assistant, 
Frederic  Walton  Carpenter,  A.M.,  Assistant. 

The  Zoological  Laboratories  were  moved  in  the  autumn  of  1883  fh>m 
the  east  end  of  the  North  wing  into  the  north  end  of  the  Central  section 
of  the  Museum,  built  by  Mr.  Alexander  Aoassiz  to  accommodate  the 
laboratories  of  Natural  History.  The  following  rooms  are  now  occupied. 
On  the  fifth  floor  a  large  room  for  research  work;  on  the  fourth  four 
laboratories  and  lecture  rooms,  and  four  private  rooms  for  instructors ; 
on  the  first  a  lecture  room  seating  300,  and  three  laboratories  and  lecture 
rooms ;  in  the  basement,  above  ground,  two  rooms  for  experimental  and 
breeding  purposes,  an  aquarium  room  and  a  vivarium  room,  furnished 
with  the  necessary  aquaria,  aerating  apparatus,  cages,  and  pens,  a  room 
for  photographic  work  and  experiments  involving  the  use  of  special  light 
appliances,  a  photographic  dark  room,  and  a  work  shop.  All  the  ordinary 
apparatus  for  carrying  on  investigations,  as  well  as  for  class  work,  are 
regularly  assigned  to  students,  and  special  needs  are  met  as  occasions 
arise.  The  books  most  needed  in  connection  with  class  instruction  are  in 
both  the  Library  of  the  Zoological  Laboratory  and  the  Museum  Library. 
For  the  zoologist  there  are  probably  no  better  library  facilities  in  America 
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than  those  of  Boston  and  Cambridge.  The  results  of  the  inTestigations 
carried  on  in  the  Laboratory  are  published  as  "Contributions  from  the 
Zoological  Laboratory,"  mostly  in  the  Bulletin  of  the  Museum  of  Com- 
paratiye  Zoology,  and  a'  list  of  them  is  printed  annually  in  the  reports 
of  the  President  of  the  University  and  of  the  Keeper  of  the  Museum. 
The  facUiUes  offered  to  students  in  Zoology  for  work  at  the  seashore 
are  stated  on  page  640. 


THE  BOTANICAL   MUSEUM. 

OFFICERS. 

Okorob  LiHCOLH  GooDALB,  M.D.,  LL.D.,  Fisher  Professor  of  Natural 

History. 
William   Oilsoit  Farlow,   M.D.,  LL.D.,   Professor  of  Crypiogamie 

Botany. 
RoBBRT  Tract  Jackson,  S.D.,  Assistant  Professor  of  Palaeontology. 
Arthur  Bliss  Sbtmour,  S.M.,  Assistant  in  Cryptogamic  Herbarium. 
Rudolph  Blaschka,  Artisi-naiuralist. 

The  collections  at  present  accessible  to  the  public  are  on  the  third  floor 
of  the  central  section  of  the  University  Museum  and  on  the  landing  of 
the  first  floor.  They  are  designed  to  illustrate  the  principal  systematic, 
biological,  and  economic  relations  of  plants.  The  large  and  increasing 
Ware  Collbgtion  of  glass  models  of  flowers,  prepared  by  the  artists, 
Leopold  and  Rudolph  Blaschka  of  Germany,  occupies  the  large  exhibition 
room.  Contiguous  rooms  contain  collections  of  economic  products,  and 
on  the  landing  of  the  first  floor  is  to  be  found  a  collection  of  Cryptogams. 
In  the  basement  is  stored  the  large  collection  of  Fossil  plants,  now  in 
process  of  arrangement. 

LABORATORIES 
OF  CRTPTOGAlfIC  AND  PHANEROGAlfIC  BOTANY. 

OFFICERS. 

Georoe  Lincoln  Goodale,  M.D.,  LL.D.,  Fisher  Professor  of  Natural 

History. 
Roland  Thaxter,  Ph.D.,  Professor  of  Crypiogamie  Botany. 
Edward  Charles  Jeffrey,    Ph.D.,  Assistant  Professor  of   Vegetable 

Histology. 
Edgar  William  Olive,  S.M.,  Ph.D.,  Instructor  in  Botany. 
Cakes  Ames,  A.M.,  Instructor  in  Botany. 

Albert  Francis  Blakeslee,  A.M.,  Austin  Teaching  Fellow  in  Botany* 
Amon  Benton  Plowman,  A.M.,  Assistant  iti  Botany. 
John  Robert  Johnston,  B.S.,  Auatiji  Teaching  Fellow  in  Botany. 
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The  CiTptogftmic  Laboratories  occap/  the  whole  of  the  fifth  floor 
(60x120  feet).  Here  ie  also  kept  the  eztensiTe  Herbariam  of  Algme, 
Fungi,  Lichens,  Mosses,  and  Hepatics.  Those  desiring  to  consult  the 
Herbariam  should  apply  to  Professor  Farlow. 

The  Laboratories  of  Phanerogamic  Botany  are  on  the  second  floor,  and 
are  supplemented  by  private  workrooms  in  other  parts  of  the  botanical 
section.  « 

The  N.  C.  Nash  Botakical  Lectubb-boom,  the  gift  of  a  graduate  in 
memory  of  his  father,  is  on  the  first  fioor  of  the  Museum. 


THE   MINERALOGICAL   MUSEUM. 

CURATOR. 
John  Eliot  Wolff.  Vh.Ti. y* Professor  of  Petrography  and  MinereUogy. 

The  mineralogical  section  of  the  Uniyersity  Museum,  built  in  1890-91 
with  a  fund  of  about  850,000,  raised  wholly  by  subscription,  forms  the 
southern-central  part  of  the  UniTersity  Museum.  Entrance  is  by  the 
'  middle  door  on  Oxford  Street. 

The  exhibition  room  and  gallery  occupy  the  third  and  fourth  floors  and 
are  open  to  the  public  on  Wednesday  and  Sunday  afternoons  from  1  to  5, 
and  Saturday  from  9  to  5. 

The  main  mineralogical  collections  of  the  Uniyersity  are  deposited  here ; 
they  contain  on  the  ground  floor  and  gallery  the  large  systematic  collec- 
tion with  special  features  and  collections,  such  as  the  J.  Lawrence  Smith 
collection  of  meteorites,  the  William  Sturgis  Bigelow  agates,  the  Hamlin 
collection  of  tourmalines,  and  many  unique  specimens  presented  by  James 
A.  Garland  and  others. 

MINERALOGICAL  LABORATORIES. 

OFFICERS. 

Charles  Loring  Jackson,  A.M.,  Erving  Professor  of  Chemisiry. 

Charles  Palaciie.  Vh.\).,  Assistant  Professor  of  Mineralogy, 

Harry  Oscar  Wood,  A.B.,  Assistant  in  Mineralogy  and  Petrography. 

The  Laboratories  of  Mineralogy  and  Petrography  occupy  basement, 
first  and  second  floors,  and  contain  a  laboratory  for  advanced  crystal- 
lographic  investigation  and  optical  mineralogy  on  the  second  floor;  the 
large  lecture-room,  general  laboratory  for  elementary  mineralogy. and 
blow-pipe  analysis,  special  laboratory  and  library  on  the  first  floor,  and  in 
the  basement  a  chemical  laboratory  equipped  for  mineral  and  rock  analysis, 
and  a  work  shop. 
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The  courses  in  mineralogy,  crystallography,  and  petrography  are  given 
in  these  laboratories,  where  the  instractors  also  receive  properly  qualified 
students  who  wish  to  follow  special  lines  of  mineralogical  research. 


THE  GEOLOGICAL  MUSEUM. 

The  Geological  section  of  the  University  Museum  was  built  in  1900-01 
by  the  family  of  Mr.  Agassiz  and  forms  the  southeastern  corner  of  the 
bailding,  with  entrances  from  Oxford  Street  and  Divinity  Avenue. 

The  exhibition  rooms  are  on  the  third  floor  :  they  are  not  yet  arranged, 
bat  the  Curtis  model  of  the  Boston  Metropolitan  district,  exhibited  in 
Paris  in  1900  and  afterwards  presented  to  the  University  by  the  Common- 
wealth, may  be  seen  in  the  southeast  room. 

GEOLOGICAL  AND  GEOGRAPHICAL  LABORATORIES. 

OFFICERS. 

Nathaniel  Southoatb  Shalbr,  S.D.,  Professor  of  Oeology. 
William  Morris  Davis,  M.E.,  Sturgis  Hooper  Professor  of  Otology. 
Robert  Tracy  Jackson,  S.D.,  Assistant  Professor  of  Palaeontology. 
BoBEBT  DbCourct  Ward,  A.M.,  Assistant  Professor  of  Climaiology, 
Jay  Backus  Woodworth,  S.B.  ,  Assistant  Professor  of  Geology, 
Thomas  Augustus  Jaggar,  Jr.,  Ph.D.,  Instructor  in  Oeology. 
MoTTB  Alston  Read,  S.B.,  Assistant  in  Geology. 
Joseph  Augustine  Cushman,  Assistant  in  Palaeontology. 
James  Walter  Goldthwait,  A.B.,  Assistant  in  Geology. 
Frederick  Mason  Wilder,  S.B.,  Assistant  in  Physiography. 

The  first  floor  of  the  Geological  section  contains  a  large  lecture  room 
and  a  professor's  room.  The  Gardner  Collection  of  Geological  and 
Geographical  photographs  is  kept  in  cases  in  the  hall.  The  second  floor 
contains  a  geological  laboratory,  especially  designed  for  large  classes  of 
beginners  ;  sixty  students  can  be  seated  at  the  work-tables.  A  professor's 
room  adjoins  the  laboratory.  The  fourth  floor  contains  a  large  geographi- 
cal laboratory,  with  adjoining  rooms  for  smaller  classes  in  physiography 
and  climatology.  The  fifth  floor  is  chiefly  devoted  to  students  in  field 
geology ;  but  contains  also  a  small  lecture  room  and  a  room  at  present 
used  for  experimental  geology,  for  which  there  is  additional  well-lighted 
room  in  the  basement. 

The  Geological  series  of  the  Bulletin  of  the  Museum  of  Comparative 
Zoology  furnishes  opportunity  for  publication  by  oflicers  and  students  of 
the  Geological  Department. 
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THE  PEABODY  MUSEUM 

OP 

AMERICAN  ARCHAEOLOGY  AND  ETHNOLOGY. 

FACITLTT. 

Charlbs  William  Eliot,  A.M.,  LL.D.,  Pbbsidbnt. 
Frbdbric  Ward  Putnam,  A.M.,  S.D.,  Sbgrbtabt. 
Stephen  Salisbury,  A.M.,  LL.B. 
Charlbs  Pickbrino  Bowditch,  A.m. 
Francis  Cabot  Lowbll,  A.B. 

OFFICSRS. 

Frbdbric  Ward  Putnam,  A.M.,  S.D.,  Curator. 

Charles  C.  Willouohbt,  AsnttafU  Curator, 

Alice   C.    Fletcher,  Asaistani  in  Ethnology  (Holder  of  the  Thaw 

Fellowship). 
Zelia  Nuttall,  Honorary  Autstani  in  Meaiean  Artkaeology, 
Jane  Smith,  AsHitant  Librarian, 
Frances  H.  Mead,  Assistant  and  Secretary, 
George  Btron   Gordon,  Assistant  in  Central  American  Arekaeology 

(Holder  of  the  Hemenwaj  Fellowship). 
Da7ID  I.  Bushnell,  Jr.,  Assistant  in  North  American  Archaeology, 

LABORATORIES  OF  ARCHASOLOGT  AND  STHNOLOGT. 

OFFICERS. 

Frederic  Ward  Putnam,  A.M.,  S.D.,  Peabody  Professor  of  American 

Archaeology  and  Ethnology. 
Frank  Russell,  Ph.D.,  Instructor  in  Anthropology, 
Roland  Burkage  Dixon,  Ph.D  ,  Instructor  in  Anthropology, 
William  Curtis  Farabee,  A.M.,  Austin  Teaming  Fellow  in  Anthro- 
pology. 

The  Peabody  Museum,  which  is  the  anthropological  section  of  the 
University  Museum,  was  founded  by  George  Peabody  in  1866.  In 
January,  1S97,  the  Trustees  of  the  Museum  transferred  the  property 
held  by  thcni  to  the  President  and  Fellows  of  Harvard  College.  The 
entrance  to  the  Museum  is  from  Divinity  Avenue.  The  present  building 
is  one  half  of  the  contemplated  structure  which  will  form  the  southern 
wing  of  the  University  Museum.  The  Museum  is  in  charge  of  the 
Curator,  and  is  open  to  the  public,  under  proper  restrictions,  from  9  a.m. 


251 

to  5  P.M.  (or  until  dark)  throaghout  the  year,  Sundays  and  holidays 
excepted.  The  arrangement  of  the  collections  is  intended  to  facilitate 
research  in  General  Anthropology  with  special  reference  to  American 
and  Comparative  Archaeology  and  Ethnology. 

With  tile  exception  of  the  human  crania  and  skeletons  in  the  upper 
halls,  the  collections  are  so  arranged  that  those  from  each  limited  region 
are  brought  together.  Thus,  in  the  large  hall  on  the  first  floor  are  the 
exhibits  illustrating  the  life  and  customs  of  many  of  the  tribes  of  North 
American  Indians.  In  the  Warren  Ethnological  Gallery  are  the  Poly- 
nesian, Melanesian,  Asiatic,  and  African  collections.  The  Mary  Hemen- 
way  collection  from  Arizona  occupies  one  of  the  upper  halls  and  a  gallery 
on  the  floor  below.  The  exhibits  from  Peru  and  other  parts  of  South 
America  are  in  a  hall  on  the  second  floor.  Those  from  Mexico  and 
Central  America,  including  the  casts  of  large  sculptures  from  the  ruins  of 
Copan  and  Quirigua,  many  original  stone  sculptures,  pottery,  ornaments, 
and  other  objects,  secured  by  the  Museum  expeditions  to  Honduras,  Guate- 
mala and  Yucatan,  are  in  the  central  hall  and  large  room  on  the  second 
floor.  In  another  hall  are  the  comparative  exhibits  of  the  St.  John's,  the 
Delaware,  and  the  Little  Miami  valleys.  The  collections  from  the 
mounds  and  earthworks  are  in  a  hall  on  the  first  floor.  In  another  room 
are  the  exhibits  from  the  Swiss  lakes,  from  the  French  caves,  and  from 
Denmark  and  other  European  localities. 

The  Anthropological  Library,  containing  2,677  volumes  and  2,800 
pamphlets,  is  open  to  members  of  the  University.  The  publications  of 
the  Museum  consist  of  Annual  Reports,  Special  Papers,  and  Memoirs. 

In  the  laboratories  and  lecture  rooms  of  the  Museum  regular  College 
courses  of  instruction  are  given  in  several  branches  of  Anthropology. 
Research  courses  in  Archaeology,  Ethnology,  and  Somatology  are  open  to 
students  in  the  Graduate  School  and,  by  special  permission,  to  properly 
qualified  undergraduates.     (See  page  421.) 

The  Serpent  Mound  Park  in  Adams  County,  Ohio,  which  contains  the 
ancient  earthwork  known  as  the  Serpent  Mound,  has  been  transferred 
to  the  Ohio  State  Archaeological  and  Historical  Society  for  perpetual 
care  as  a  public  park. 

In  addition  to  the  scholarships  and  fellowships  annually  awarded  to 
Graduate  Students  on  nomination  bv  the  Facultv  of  Arts  and  Sciences, 
the  following  are  available  only  for  students  in  the  Division  of  American 
Archaeology  and  Ethnology,  and  are  awarded  on  nomination  by  the 
Faculty  of  the  Peabody  Museum  :  —  The  ITemenway  Fellowship,  the 
Thaw  Fellowship,  and  the  Winthrop  Scholarship.  The  incomes  of  the 
Huntington-Frothingham-Wolcott  Fund,  the  Henry  Warren  Fund,  and 
the  Mrs.  S.  D.  Warren  Fund  are  available  for  special  research  in  the 
field  under  the  direction  of  the  Curator. 
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THE   SEMITIC   MUSEUM. 

CURATOR. 
David  Gordou  Lron,  Ph.D.f  D.D.,  HoUis  Profeuor  of  DivifUiy. 

The  Semitic  Museum  waa  founded  by  Jacob  H.  Schiff,  Esq.,  who  in 
1880  gave  910,U00  for  this  object.  The  collections  bought  with  this  monej 
have  until  1902  occupied  a  room  in  the  Peabody  Museum,  where  they 
were  formally  opened  on  May  13,  1891.  The  objects  aimed  at  have  been 
to  aid  the  regular  instruction  given  in  the  department;  to  furnish  the 
means  of  research;  to  illustrate  the  manners,  customs,  and  history  of  the 
Semitic  peoples ;  and  thus  to  show,  as  far  as  may  be,  what  the  Semites 
have  contributed  to  civilization. 

Besides  the  910.000  Mr.  Schiff  has  made  yarions  additional  contribn- 
tions  to  the  collections.  Other  friends  have  likewise  made  valuable  gifts, 
and  in  1899  about  one  hundred  of  these  gave  the  sum  of  $19,240  to  make 
further  purchases. 

The  Museum  Building,  on  Divinity  Avenue,  is  likewise  the  gift  of  Mr. 
ScHiFF.  It  was  completed  in  1902,  and  has  cost  with  furniture  and  cases 
about  $80,000.  It  was  designed  as  the  home  of  the  Semitic  instruction, 
the  departmental  library,  and  the  collections. 

On  the  first  floor  is  the  library,  also  three  lecture  rooms,  seating  20,  50* 
and  165  persons  respectively. 

On  the  second  floor  are  the  Curator's  room  and  a  room  for  exhibits, 
about  80  by  50  feet.  The  latter  is  the  Assyrian  room,  and  contains  Uie  large 
collection  of  casts  of  Assyrian,  Babylonian,  and  Hittite  bas-reliefs  and 
monuments,  f^om  originals  in  London,  Paris,  Berlin,  and  Constantinople; 
the  stone  and  clay  tablets  written  in  cuneiform ;  the  cylinder  seals ;  and 
other  objects  in  bronze,  clay,  and  stone  of  Baby  Ionian- Assyrian  origin. 

Oil  the  third  floor  are  a  students*  working  room  and  the  Palestinian 
exhibition  room,  of  the  same  size  as  the  Assyrian  room.  The  Pales- 
tinian room  will  contain  the  objects  from  Palestine  proper,  Moab,  Arabia, 
Egypt,  Phoenicia,  Syria,  and  Persia;  such  as  stone  inscriptions,  manu- 
scripts, coins,  pottery,  glass  vases,  bronzes,  bas-reliefs,  sarcophagi, 
models,  costumes,  photographs,  and  specimens  of  natural  history  (geology, 
flora,  fauna),  etc. 

So  far  as  practicable  the  arrangement  in  both  rooms  Is  geographical, 
chronological,  and  topical.  It  is  hoped  that  the  Museum  may  be  open  to 
the  public  by  March,  1903.  The  hours  will  be  9  a.m.  to  5  p.m.,  Sundays 
and  holidays  excepted. 
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THE   WILLIAM   HAYES   FOGG  ART   MUSEUM. 

DIRECTOR. 

Chablbs  Hebbbrt  Moore,  A.M.,  ProfusorofAri. 

The  William  Hayes  Foog  Art  Museum  was  founded  by  Mrs.  Eliza- 
beth Fooo  of  New  York  in  memorj  of  her  husband,  whose  name  it  bears. 
Mrs.  Fogg  bequeathed  to  the  President  and  Fellows  for  this  purpose  the 
sum  of  9220,000.  Of  this  amount  $150,000  was  expended  on  the  hand- 
some fire-proof  building  which  was  completed  in  1895  and  is  situated  in 
the  College  Yard  facing  on  Broadway.  The  building  is  of  two  stories,  with 
a  large  lecture  room,  having  a  seating  capacity  of  about  five  hundred, 
attached.  On  the  ground  floor  is  a  large  hall  for  casts,  with  five  smaller 
rooms  for  casts  and  other  objects.  The  upper  floor  has  a  large  gallery 
and  four  smaller  rooms  for  the  exhibition  of  works  of  art  and  for  admin- 
istration. The  collections  thus  far  consist  of  casts  from  important  works 
in  sculpture  of  the  ancient,  mediaeval,  and  Renaissance  epochs,  a  classi- 
fied collection  of  electrotypes  from  Greek  and  Roman  coins,  a  small 
series  of  Greek  vilses,  and  a  large  and  growing  collection  of  photographs 
of  works  of  art  of  all  epochs  and  countries,  including  architecture,  sculp- 
ture, and  painting.  These  photographs  are  conveniently  classified  and 
catalogued ;  and  are  at  all  times  accessible  to  members  of  the  University 
and  other  visitors. 

In  the  larger  east  room  on  the  upper  floor  is  deposited  the  Gray  Collec- 
tion OF  Engrayiitos.  This  important  and  very  valuable  collection  was 
bequeathed  to  Harvard  College,  with  provision  for  its  increase  and  main- 
tenance, by  the  Hon.  Francis  Callbt  Gray,  LL.D.,  of  the  Class  of 
1609.  It  was  first  deposited  in  Gore  Hall  under  the  care  of  Mr.  Louis 
Thies,  who  prepared  and  published  an  elaborate  Catalogue,  which  forms 
a  quarto  volume  of  530  pages.  On  the  death  of  Mr.  Thies,  Dr.  Ezra 
Abbott  became  its  custodian;  and  later  the  Corporation  appointed  Mr. 
(now  Professor)  George  H.  Palmer  its  curator.  On  the  completion  of 
the  building  of  the  Boston  Museum  of  Fine  Arts  (the  College  having 
as  yet  no  suitable  place  for  its  safe  keeping  and  administration) ,  it  was 
loaned,  for  a  term  of  seven  years,  to  the  Trustees  of  that  institution 
and  removed  to  Boston.  Its  first  custodian  in  Boston  was  Mr.  Erastus 
Brainerd,  who  was  succeeded  by  Mr.  E.  H.  Greenleaf.  Later,  it  passed 
into  the  able  curatorship  of  Mr.  S.  R.  Koehler.  The  loan  to  the  Trustees 
of  the  Boston  Museum  of  Fine  Arts  was  twice  renewed,  and  in  the  autunm 
of  1897  the  Corporation  caused  it  to  be  returned  to  Cambridge  and  de- 
posited in  its  present  safe  and  convenient  quarters  under  the  care  of  the 
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IHrector  of  the  Museum  —  where  it  la  always  accessible  to  memben  of 
the  University  and  to  the  pnblic. 

The  Fogg  Museum  also  contains  the  Randall  Collbctiov  of  Ekgrat- 
'nco8,  which  was  bequeathed  to  Harvard  College  by  the  late  John  Witt 
Randall,  A.M.,  M.D.,  of  the  Class  of  1834.  This  collection  contains 
about  twenty  tliousand  prints  and  drawings ;  and  is  accessible  at  all  times 
under  the  rules  and  regulations  which  apply  to  the  Gray  Collection. 

In  atidition  the  Museum  has  lately  acquired,  as  an  indefinite  loan,  a 
select  collection  of  original  works  of  art,  among  which  are :  A  Greek 
marble  statue  of  Meleager,  found  near  Rome  in  1895  (an  example  of  the 
finest  Greek  sculpture  of  the  4th  century  B.C.);  a  Greco-Roman  sar- 
cophagus relief  in  marble  representing  a  Battle  of  Amazons;  a  small 
Aphrodite  head  in  marble;  a  Florentine  Tabemacolo  of  the  15th  century 
in  tempera ;  an  Adoration  of  the  Magi  of  the  school  of  Ferrara  (also  of 
the  15th  century) ;  a  portrait  of  a  Procurator  of  St.  Mark,  a  Venetian 
oil  painting  of  the  16th  century,  having  the  characteristics  of  the  work  of 
Tintoretto ;  and  several  other  important  originaj  works  of  Italian  painting 
and  ancient  sculpture.  And,  as  a  gift  from  members  of  the  Class  of  1895, 
a  marble  statue  of  Aphrodite,  which  is  a  yery  beautiful  original  work  of 
Greek  sculpture. 

The  Museum  is  open  daily  from  9  until  5  o'clock.  On  Sundays  it  is 
open  from  1  until  5  in  the  afternoon. 


THE  GERMANIC  MUSEUM. 

CURATOR. 

KuNo  Frakckjs,  Ph.D.,  Professor  of  German  Literaiure, 

The  Gehmanic  Mcsecm  was  established  during  the  present  academic 
year,  as  the  result  of  collections  undertaken  by  the  Visiting  Board  of  the 
Germanic  Department  and  by  the  Germanic  Museum  Association.  It  is 
temporarily  installed  in  the  Rogers  Building.  Its  object  is  to  illustrate 
by  means  of  plaster  casts  and  other  kinds  of  reproduction  the  outward 
aspect  of  the  development  of  Germanic  civilization. 

The  present  collection,  apart  from  a  large  number  of  photographa 
of  German  architectural  and  sculptural  monuments  chiefly  from  the 
Koniglich  Preussische  Messbildanstalt,  contains  models  and  reproduc- 
tions of  representative  works  of  German  industry  and  art  from  the  4th 
to  the  16th  century.  Among  them  are  the  following :  —  A  model  of  the 
Nydam  Boat,  from  the  Museum  of  Kiel  (4th  centniy);  a  figure  of 
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a  FrankiBh  Warrior,  from  the  Museum  of  Mainz  (7th  century) ;  the 
Bernward  Column  of  HildeBheim  Cathedral  (11th  century)  ;  Choir  Screen 
of  St.  MichaeU*  at  Hildesheim  (12th  century);  statues  of  Emperor 
Henry  II,  Empress  Kunigunde  and  a  Sihyl  from  Bamberg  Cathedral 
(13th  century);  statues  of  a  Wise  and  a  Foolish  Virgin  and  of  two 
Virtues,  and  a  relief  of  the  Death  of  Mary  from  Strassburg  Cathedral 
(13th  century);  the  Praying  Virgin  of  the  Germanic  Museum  at  Niirn- 
berg  (loth  century) ;  Peter  Vischer's  Tomb  of  Count  and  Countess  of 
Henneberg  at  Komhild  and  statue  of  King  Arthur  at  Innsbruck ;  statue 
of  £m]>eror  Maximilian  from  his  Tomb  at  Innsbruck ;  reliefs  and  statu- 
ettes from  Briiggemann's  Altarplece  at  Schleswig  Cathedral ;  Renaissance 
door  from  the  Hirschvogel  Saal,  Niirnberg ;  galvanoplastic  reproductions 
of  plaquettes  by  Floetner  and  other  masters  of  the  16th  century. 

Large  and  important  additions  to  this  collection  have  been  promised  by 
the  German  Emperor,  the  Swiss  Government  and  a  Committee  of  German 
citizens  at  Berlin.  These  donations  are  expected  to  arrive  during  the 
present  academic  year. 


BOTANIC  GARDEN  AND 
HERBARIUM. 


THE  BOTANIC  GARDEN. 

OFFICERS. 

Oborob  LnrcoLH  Goodalb,  M.D.,  LL.D.,  Director,  and  Fisher  Prth 

fesior  of  Naiural  History, 
Oakbs  Ames,  A.M.,  Assistant  Director  of  the  Botanic  Garden* 
Robert  Cameron,  Head  Gardener,  • 

The  Botanic  Garden,  founded  in  1807,  occupies  about  seyen  acres  of 
land  at  the  corner  of  Linnaean  and  Garden  Streets,  Cambridge.  More 
than  five  thousand  species  of  flowering  plants  are  cultivated  for  educa- 
tional and  scientific  purposes. 

The  range  of  greenhouses  comprises  fourteen  divisions  assigned  respec- 
tively to :  —  (1)  Desert  plants  for  illustrations  in  ecology.  (2)  Cactus 
conservatory.  (8)  Economic  plants.  (4)  Palms  and  their  allies.  (5) 
Mexican  plants  and  ferns.  (6)  Potting  shed.  (7)  Tropical  orchids, 
a^'dids,  etc.  (8)  Australasian  plants.  (9)  Winter  blooming  roses  and 
jther  decorative  plants.  (10),  (11)  Devoted  to  experimental  work  in 
v^getable  physiology.  (12)  Propagating  house.  (18)  Potting  shed. 
(14)  Devoted  to  the  more  common  classes  of  flowering  plants,  and  for 
raising  Herbaceous  plants. 

The  space  at  the  northwestern  part  of  the  Garden  is  devoted  to  an 
exhibition  of  a  large  number  of  our  North  American  species,  with  special 
reference  to  their  morphology.  The  ground  below  the  terrace  U  filled 
with  illustrations  of  the  Orders  and  principal  Genera  of  the  plants  of  the 
United  States,  together  with  species  from  the  Old  World  for  comparison. 

The  grounds  and  greenhouses  are  open  to  the  public  daily,  f^om  sunrise 
to  sunset. 

To  students  properly  qualified,  specimens  of  flowers  and  living  plants 
are  freely  furnished,  and  facilities  are  offered  in  the  laboratories  in  the 
Garden,  for  pursuing  investigations  in  Morphology.  Under  certsin 
restrictions,  students  are  supplied  with  all  necessary  appliances  for  con- 
ducting experiments  in  Vegetable  Physiology  and  its  application  to 
practical  questions  in  horticulture. 

From  the  first  week  in  July  until  the  second  week  in  August,  regular 
instruction  in  Botany  is  given  at  the  Botanic  Ghirden,  in  connection  with 
the  Summer  School  of  the  Faculty  of  Arts  and  Sciences  (see  pp.  426-430). 
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THE   GRAY  HERBARIUM. 

OFFICERS. 

'BsKJAMiH  LiircoLN  R0BIN8OM,  Ph.D.,  Curator,  and  Asa  Oray  Pro^ 

fessor  of  Syst^piaiic  Botany. 
Ctrus  Ocrnset  Pringle,  A.m.,  Collector. 

Merritt  Lyndon  Fernald,  S.B.,  Assistant^  and  Instrvctor  %n  Botany. 
Jessb  More  Grebnman,  Ph.D.,  Assistant ,  and  Instructor  in  Botany. 
Mary  A.  Day,  Librarian. 

The  Gray  Herbarium  occnples  a  building  in  the  Botanic  Garden. 
The  collection,  presented  to  Harvard  University  in  1864  by  the  late  Pro- 
fessor Asa  Gray,  now  contains  over  three  hundred  and  forty  thousand 
sheets  of  mounted  specimens  and  is  the  result  of  more  than  sixty  years  of 
continuous  growth.  It  embraces  all  orders  of  flowering  plants,  ferns,  and 
fern-allies,  while  the  bryophyteS)  fungi,  lichens,  and  algae  have  no^ 
been  transferred  to  the  Cryptogamic  Herbarium  in  the  Botanical  Division 
of  the  University  Museum.  The  Gray  Herbarium  is  rich  in  type  speci- 
mens of  species  and  varieties,  in  standard  and  rare  phaenogamic  exsxccati, 
and  in  the  possession  of  the  greater  part  of  the  specimens  which  have 
been  critically  studied  in  the  preparation  of  the  "  Synoptical  Flora  of 
North  America." 

The  Herbarium  may  be  consulted,  under  supervision  of  the  staff,  by 
advanced  students  and  other  properly  qualified  persons.  Visiting  special- 
ists receive  such  facilities  for  work  as  can  be  given  without  interrupting 
the  regular  duties  of  the  staff. 

The  Library  of  the  Herbarium,  now  including  more  than  fourteen 
thousand  carefully  selected  volumes  and  pamphlets,  is  open  fur  consulta- 
tion to  all  persons  interested  in  Botany. 

The  scientific  publications  of  the  Herbarium  at  present  embrace  the 
following  classes  of  work  :  I.  The  continuation  of  the  ''Synoptical  Flora 
of  North  America."  II.  The  issue  from  time  to  time  of  *'  Contributions 
from  the  Gray  Herbarium  of  Harvard  University,"  a  series  of  technical 
papers  devoted  chiefly  to  the  characterization  of  new  species  and  mono- 
graphing of  genera.  III.  The  preparation  of  lesser  articles,  both  techni- 
cal  and  popular,  published  in  various  scientific  journals. 

The  valuable  local  collection  of  the  New  England  Botanical  Club  is 
temporarily  deposited  in  the  building  of  the  Gray  Herbarium  and  may, 
with  certain  restrictions,  be  consulted  by  persons  interested  in  the  flora  of 
New  England. 


THE   BUSSEY  INSTITUTION. 


The  School  of  Auricultcrb  and  Horticultcrb,  known  as  the 
BcssEY  Inhtitutiom,  was  established  in  execution  of  trusts  created  by 
th(*  will  of  Bknjamin  Ui  msky.  It  (c'lvcs  Systematic  instruction  in  Agri* 
culture,  r.toful  and  Ornamental  Gardening  and  Land  Surveying,  and  in 
Ciiomistry  and  Natural  History  as  applied  to  Agriculture,  Horticulture 
and  Forestry. 

It  is,  in  general,  nivant  for  young  men  who  intend  to  become  practical 
farmers,  gardeners,  florists,  or  landscape  gardeners;  as  well  as  for  tliose 
who  will  be  called  upon  to  manage  large  estates,  or  who  wish  to  qualify 
themselves  to  be  overseers  or  superintendents  of  farms,  country  seats, 
parks,  towns,  highways,  or  public  institutions.  It  may  serve  also  for 
the  training  of  investigators  and  teachers  of  agricultural  science,  and  in 
special  eases  as  a  school  for  the  methodical  education  of  young  men  fond 
of  country  life  or  interestetl  in  natural  history. 

The  degree  of  Baciiklor  of  Agricultural  Science  may  be  attained 
by  students  in  the  School. 

The  Bussey  Institution  is  situated  at  tlie  outer  edge  of  Jamaica  Plain, 
Massachusetts,  about  five  miles  southwest  of  the  centre  of  Boston,  and 
close  to  the  Forest  Hills  station  on  the  Boston  and  Providence  Railroad. 
Although  somewhat  removed  from  the  other  departments  of  the  Uni- 
versity, it  is  near  enough  to  Cambridge  to  enable  the  student,  if  he 
please,  to  attend  a  great  variety  of  collateral  instruction  there  given, 
and  to  make  use  of  the  College  Library  and  the  rich  scientific  collections 
of  the  University.  The  position  of  the  School  is  in  some  part  advan- 
tageous in  that  it  helps  to  maintain  the  spirit  and  atmosphere  proper  to 
a  School  of  Agriculture  and  insures  to  its  younger  students  mental  inde- 
pendence, freedom  from  distractions,  and  opportnni^  to  devote  them- 
selves seriously  to  their  chosen  studies.  Students  may  live  either  in  the 
immediate  vicinity  of  the  School,  or  in  Boston  proper,  or  in  some  one  of 
the  villages  upon  the  lines  of  the  adjacent  railways.     . 

INSTRUCTORS. 

Edmund   Hersey,  Instructor  in  Farming,  and  Superintendent  of  Hu 
Bussey  Farm. 

Francis   Hcmphkkys    Stoker,    S.B.,   A.M.,  Dean,  and    Profetsor  of 
Agricultural  Chevixstry. 

Benjamin  Mahston  Watson,  A.B.,  Instructor  in  HortievHure, 
Ki.isiiA  Wilson  Morse,  li.A.S.,  Instructor  in  N^cUural  History. 
Charles  Stephen  Shaughnessy,  S.B.,  Instructor  in  McUhematies  and 

Surveying. 
Frank  Thompson  Dillinoham,  S.B.,  Assistant  in  Chemistry, 
John  Hamilton  Kobinette,  B.A.S.,  Assistant  in  Agriculture. 


THE  ARNOLD  ARBORETUM. 


The  Arnold  Arboretum  was  founded  in  1872,  by  the  trustees  under  the 
will  of  Jambs  Arnold,  of  New  Bedford,  for  the  purpose  of  scientific  re- 
search and  experiment  in  Arboriculture,  Forestry,  and  Dendrology,  and 
as  a  Museum  of  trees  and  shrubs  suited  to  the  climate  of  Massachusetts. 
The  Arboretum  occupies  a  portion  of  the  Bussey  Farm  in  West  Roxbury, 
220  acres  in  extent,  and,  under  a  special  arrangement  with  the  City  of 
Boston,  is  open  to  the  public  every  day  in  the  year  from  sunrise  to  sunset. 
The  liying  collections  are  supplemented  by  an  Herbarium,  Museum,  and 
Library. 

OFFICERS. 

Charles   Spragub    Sargent,   A.B.,    LL.D.,    Director,    and    Arnold 

Ptofesgor  of  Arboriculture. 
Charles  Edward  Faxon,  S.B.,  Assistant,  in  charge  of  Herbarium  and 

Museum. 
Jackson  Dawson,  Superintendent, 

Any  one  properly  qualified  to  pursue  the  study  of  practical  arboriculture 
or  dendrology  may  be  admitted  to  the  Arboretum  as  a  student.  Such  stu- 
dents will  be  permitted  to  take  part  in  the  work  carrie<i  on  in  the  Arboretum 
as  well  as  to  make  use  of  its  Library.  They  will  also  receive  from  the 
oflicers  of  the  Arboretum  such  assistance  and  advice  in  the  study  of  any 
branch  of  Arboriculture  or  Dendrology  as  can  be  rendered  without  inter- 
ference with  current  work.  In  order  to  study  with  advantage  in  the 
Arboretum,  the  student  should  already  possess  such  a  degree  of  botanical 
knowledge  as  is  implied  in  a  thorough  acquaintance  with  **  Gray's  Botan- 
ical Text  Book,"  or  any  equivalent  work.  He  must  have  some  knowledge 
of  horticultural  methods  and  practice,  and  should  be  familiar  with  the 
native  trees  at  least  of  the  New  England  States. 

Application  for  admission  may  be  made  to  the  Director,  with  whom  the 
fees  for  instruction  may  be  agreed  upon.  Fees  may  be  remitted  in  con- 
sideration of  services  performed. 


In  the  spring  and  autumn  Mr.  John  George  Jack  conducts  a  series 
of  Lectures  and  Field  Meetings  on  Saturday  mornings  for  the  purpose 
of  supplying  popular  instruction  about  the  Trees  and  Shrubs  which  grow 
in  New  England. 
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The  instmction  giren  in  these  meetingt  is  not  technical,  and  a  knowledge 
of  descriptiTe  botany  is  not  essential  for  persons  who  wish  to  follow  them. 
The  intention  is  to  indicate  by  comparison  the  easiest  means  of  distingnish- 
ing  the  common  natire  trees  and  shrubs  as  they  appear  in  this  part  of  the 
country,  and  of  recognizing  the  foreign  species  which  have  been  intro- 
duced into  our  gardens.  The  ornamental  and  useful  properties  of  these 
trees  and  shrubs,  their  habits  of  growth,  and  other  peculiarities  may  be 
considered ;  and  the  species  or  groups  are  studied  with  reference  to  their 
aspects  in  spring  or  autumn  when  the  courses  are  given. 

The  fee  for  either  the  spring  or  autumn  course  is  six  dollars,  payable 
in  advance.     The  courses  are  open  to  both  men  and  women. 

Applications  or  further  inquiries  concerning  this  instmction  may  be 
addressed  to  Mr.  J.  6.  Jack,  Jamaica  Plain,  Mast. 


THE  ASTRONOMICAL   OBSERVATORY. 


OFFICERS. 

Charlbs  William  Eliot,  A.M.,  LL.D.,  President. 

KD-wxnD  Charles  Pickering,  A.M.,  LL.D.,  Director,  and  Paine  Pro- 

feMor  of  Practical  Aaironomy. 
Arthur  Sbarle,  A.M.,  Phillips  Professor  of  Astronomy, 
Soix>N  Irving  Bailet,  A.M.,  Associate  Professor  of  Astronomy. 
William  Henrt  Pickering,  S.B.,  Assistant  Professor  of  Astronomy. 
Oi^xvER  Clinton  Wendell,  A.M.,  Assistani  Professor  of  Astronomy. 
John  Ratner  Edmands,  S.B.,  Assistant. 
Abbott  Lawrence  Rotch,  A.M.,  Assistant  in  Meteorology. 
Williamina  Paton  Fleming,   Curator  of  Astronomical  Photographs. 
WiLLARD  Peabodt  Gerrish,  Assistant. 
Sdward  Skinner  King,  A.M.,  Assistant. 
John  Augustine  Dunne,  Assistant. 

The  Astronomical  Obseryatort  was  established  by  means  of  a  sub- 
scriptioii  initiated  in  1843.  The  Sears  Tower  was  completed  in  1846 ; 
and  the  g^eat  refractor  was  received  at  the  close  of  the  same  year.  In 
1848,  Edward  Bromfield  Phillips,  of  the  Class  of  1845,  bequeathed  to 
the  Utiiyersity  the  sum  of  one  hundred  thousand  dollars  for  the  benefit  of 
the  Obserratory.  In  1885,  Robert  Treat  Paine,  of  the  Class  of  1822, 
bequeathed  his  entire  fortune,  amounting  to  more  than  a  quarter  of  a 
million  of  dollars,  to  the  Unlyersity  for  the  Observatory. 

The  Observatory  was  founded  for  the  purpose  of  scientific  research  in 
all  departments  of  Astronomy.  To  fulfil  tliis  purpose,  it  has  been  equipped 
with  instruments  of  the  first  class  and  with  a  library  of  nearly  thirty  thou- 
sand works  (of  which  about  two  thirds  are  pamphlets),  principally  relating 
to  astronomical  subjects.  It  has  likewise  been  provided  with  funds  for  the 
maintenance  and  increase  of  its  equipment  and  library,  and  for  the  pay- 
ment of  its  current  expenses,  special  provision  having  also  been  made  for 
the  publication  of  its  observations. 

One  of  the  principal  departments  of  the  Observatory  is  the  Henry 
Draper  Memorial,  maintained  by  Mrs.  Draper  to  permit  the  study  on  a 
large  scale  of  the  spectra  and  other  physical  proi>erties  of  the  fixed  stars. 

The  BoYDEN  Fund  furnishes  the  means  of  establishing  an  observing 
station  at  a  considerable  elevation,  to  avoid  the  serious  difficulties  in 
observation  which  arise  from  atmospheric  causes.  After  preliminary 
experiments  on  mountains  in  Colorado  and  California,  a  station  wtis  estab- 
lished in  the  Andes,  near  Chosica,  Peru,  under  the  direction  of  Professor 
Bailey.  Thi^  has  been  transferred  to  a  site  about  8000  feet  high,  near 
Arequipa,  Peru,  where  observations  were  conducted  for  two  years  under 
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the  direction  of  Professor  W.  H.  Pickering.  Professor  Bailej  then  re- 
turned to  Pern  and  took  charge  of  the  station.  Later,  he  established  a 
scries  of  meteorological  stations  crossing  the  Andes  at  the  reflpectire  elera- 
tions  of  100,  4,150,  8,000,  13,300. 15,600, 19.200,  11,000  and  3,000  feet. 

In  cooperation  with  the  Blcb  Hill  Meteorological  Obsbrtatort, 
undor  the  direction  of  Mr.  Rotch,  meteorological  observations  are  main- 
taine<l,  and  the  results  published  in  the  Annals  of  the  Observatory.  The 
Blue  Hill  Observatory  is  situated  upon  land  recently  taken  by  the 
State  as  a  public  park,  but  a  portion  of  this  land  has  been  leased  to 
Harvard  College,  in  order  to  ensure  the  continuance  of  the  meteorologi- 
cal observations. 

The  Observatory  is  now  provided  with  a  photographic  telescope  of 
greater  size  than  that  of  any  similar  instrument  hitherto  constructed. 
This  telescope  is  the  gift  of  Miss  C.  W.  Brdcb,  of  New  York.  Its  object- 
glass  consists  of  four  lenses,  each  24  inches  in  aperture.  The  work  for 
which  it  is  specially  designed  is  the  production  of  stellar  charts  and  photo- 
graphs of  stellar  spectra.  This  instrument  is  now  mounted  at  Arequipa, 
and  is  in  use  throughout  every  clear  night,  as  are  also  numerous  smaller 
instruments. 

By  the  mutual  consent  of  astronomers,  the  Kiel  and  Harvard  Observa- 
tories liave  been  selected  aa  the  centres  for  the  prompt  announcement  of 
astronomical  discoveries.  For  example,  when  a  comet  is  discovered  in 
America,  its  position  is  telegraphed  to  this  Observatory,  from  here  to  Kiel, 
and  thence  to  all  the  principal  observatories  of  Europe. 
''  Forty  assistants  take  part  in  the  work  of  the  Observatory.  The 
results  obtained  are  published  in  a  series  of  Annals,  and  now  fill  more 
than  forty  quarto  volumes.  The  preparation  of  these  volumes  occupies 
a  large  part  of  the  force  at  the  Observatory  in  Cambridge.  Besides  this 
labor,  a  large  amount  of  observation  is  done  there,  several  instruments 
being  kept  in  constant  use.  The  largest  of  these  are  the  flfteen-inch  and 
six-inch  equatorial  telescopes,  the  eight-inch  transit  circle,  the  eleven-inch 
Draper  photographic  telescope,  the  eight-inch  photographic  telescope,  and 
the  meridian  photometers. 

InHtruction  in  Astronomy  is  not  given  at  the  Observatory,  either  by 
lecture's  or  recitations.  Facilities  are  freely  offered  to  astronomers  for 
making  use  of  the  library,  buildings,  grounds,  instruments  and  pho- 
t()<^raphs  of  the  Observatory,  so  far  as  this  can  be  done  without  interfer- 
ing with  regular  work.  Similar  opportunities  are  sometimes  offered  to 
students  specially  devoting  themselves  to  the  study  of  Astronomy,  but  the 
constant  employment  of  tlie  principal  instruments  greatly  limits  the  use 
that  can  be  made  of  them  for  this  purpose.  Such  students  may  apply  for 
admission  to  the  Director,  with  whom  the  fees  for  the  privileges  offered 
may  be  agreed  upon.  In  some  cases,  a  part  or  the  whole  of  the  fees  may 
be  remitted  in  consideration  of  services  rendered  in  computation  or  other 
work. 


EXERCISE  AND  ATHLETIC  SPORTS. 


THE  HEMENWAY  GYMNASIUM, 

OFFICERS. 

DuDLBT  Allbn  Saboent,  A.M.,  M.D.,  S.D.»  Dirbctor, 
Frances  Dohs,  Instructor  in  Gymnastics. 
Clarence  Bertrand  Van  Wyck,  Recorder, 

This  Gymnasium,  named  in  honor  of  Augustus  Hemenwat,  of  Boston, 
of  the  Class  of  1875,  who  gave  it  to  the  University,  is  a  handsome 
and  spacious  structure,  huilt  in  1878  and  equipped  with  the  utmost 
thoroughness. 

The  growth  of  the  University  and  the  interest  in  this  department  dur- 
ing the  past  fifteen  years  has  necessitated  an  increase  of  room  and 
facilities,  which  Mr.  Hemenway  has  met  hy  making  an  extensive  addition 
to  the  Gymnasium  in  1895. 

This  new  addition  affords  an  increased  floor  area  of  15,000  square  feet, 
with  locker,  bathing,  and  dressing  rooms,  accommodating  2500  students. 

An  area  of  some  12,000  square  feet  of  ground  immediately  connected 
with  the  Gymnasium  has  been  enclosed,  graded,  and  covered  with  asphalt, 
to  aftord  facilities  for  practising  gymnastic  exercises  and  games  in  the 
open  air. 

The  Gymnasium  proper  has  a  floor  space  of  30,000  square  feet,  including 
a  large  main  hall  for  general  exercise,  a  running-gallery,  rowing-room,  and 
basement  for  Bowling  Alleys,  Hand  Ball  Courts,  and  rooms  for  Fencing, 
Sparring,  Wrestling,  and  other  exercises. 

The  Main  Hall  is  furnished  with  a  large  variety  of  light  and  heavy  gym- 
nastic apparatus  and  all  the  best  patterns  of  the  modern  developing 
appliances. 

The  building  is  lighted  throughout  by  electricity  and  warmed  and  venti- 
lated by  a  novel  arrangement  of  steam  pipes,  light  wells,  and  tiir  shafts. 

The  Gymnasium  is  open  to  all  members  of  the  University  free  of 
expense^  on  week  days  from  11  a.m.  to  1  p.m.,  3  to  5.30,  and  8  to  10  p.x., 
except  on  Saturdays,  when  it  is  closed  at  7  o^clock. 
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The  attendance  is  Toluntary,  and  the  system  adopted  is  one  designed  to 
meet  the  special  wants  of  each  individaal.  Realizing  the  great  diversitj 
in  age,  size,  and  strength,  as  well  aa  in  health,  of  the  students  who  attend 
the  University,  the  Director  makes  no  attempt  to  group  them  into  classes 
pursuing  the  same  course  of  exercises. 

Upon  entering  the  University,  each  student  is  entitled  to  an  examination 
by  the  Director,  in  which  his  physical  proportions  are  measured,  bis 
strength  tested,  his  heart  and  lungs  examined,  and  information  solicited 
concerning  his  general  Iiealth  and  inherited  tendencies.  From  the  data 
thus  procured,  a  special  order  of  appropriate  exercises  is  made  out  for 
each  student,  with  specifications  of  the  movements  and  apparatus  which 
he  may  best  use.  These  exercises  are  marked  in  outline  on  cards  with- 
out charge,  or  in  handbooks  accompanied  by  charts  at  a  small  expense. 
After  working  on  tliis  prescription  for  three  or  six  months,  the  student  is 
entitled  to  another  examination,  by  which  the  results  of  his  work  are 
ascertained,  and  the  Director  enabled  to  make  a  further  prescription. 
Students  holding  Scholarships  are  expected  to  be  examined  twice  a  year; 
and  those  desiring  to  enter  Athletic  Contests  are  required  to  be  examined 
by  the  Director  and  to  obtain  his  permission  so  to  do. 

In  addition  to  the  individual  prescriptions,  there  are  classes  in  Free 
Movements  and  Light  Gymnastics,  designed  to  afford  an  opportunity  for 
general  development  to  all  students  of  the  University  who  are  not  mem- 
bers of  the  athletic  teams  or  who  are  not  in  need  of  specially  prescribed 
exercises. 

All  students  of  Harvard  University  desiring  to  enter  as  competitors  in 
Athletic  Contests  are  required  to  give  evidence  of  their  ability  by  making 
the  following  strength  tests  according  to  the  Intercollegiate  Agreement, 
in  addition  to  the  regular  physical  examinations  :  — 

Candidates  for  the  University  Crew  and  Foot-ball  Team  and  Weight 
Throwers  are  expected  to  make  a  total  strength  test  of  700  points. 

Candidates  for  the  University  Ball  Nines  and  Track  an(f  Field  Events, 
Class  Crews  and  Foot-ball  Teams  and  Gymnastic,  Wrestling  and  Sparring 
Contests  are  expected  to  make  a  total  strength  test  of  600  points. 

Candidates  for  the  University  LaCrosse,  Cricket,  Tennis,  and  Golf 
TcaniH,  Class  Ball  Nines,  and  Class  Track  and  Field  Events  are  expected 
to  make  a  total  strength  test  of  500  points. 

ThcMe  points  are  reckoned  us  follows  :  —  The  number  of  kilos,  lifted  with 
the  back  and  legs  straight,  and  the  number  of  kilos,  lifted  with  the  legs 
bent,  added  to  the  strength  of  the  grip  of  the  right  and  left  hand,  expira- 
tory power  as  tested  by  the  manometer,  and  one-tenth  of  the  weight  in 
kilos,  multiplied  by  the  number  of  times  that  the  person  can  raise  his 
weiglit  by  dipping  between  the  parallel  bars  and  pulling  his  weight  up 
to  his  chin  on  the  horizontal  bar.     One  twentieth  of  the  lung  capacity 
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may  be  substituted  for  the  lung  strength  or  expiratory  test.  Where  the 
strength  test  falls  below  the  desired  standard  the  capacity  of  lungs  is  taken 
into  account  in  summing  up  the  condition. 

These  tests  are  made  and  certificates  granted  on  any  day,  excepting  Sat- 
urday and  Sunday,  between  2  and  4  p.m.,  within  two  weeks  previous  to  a 
contest,  but  no  examinations  are  made  or  certificates  granted  on  the  da/ 
of  the  contest. 


COMMITTEE  ON  THE  REGULATION  OF 

ATHLETIC  SPORTS. 

FACULTY  MEMBERS. 

Ira  Nelson  Hollis,  A.M.,  L.H.D.,  Prof essor  of  Engineering  ^  Chairmav. 
Archibald  Caby  Coolidge,  'Ph.D.,  Assistant  Professor  of  History. 
HoBATZO  Stevens  White,  A.B.,  LL.D.,  Prof essor  of  German. 

GRADUATE  MEMBERS. 

Thomas  Nelson  Perkins,  A.B. 
Roland  William  Boyden,  A.B. 
Bebtbam  Gordon  Waters,  A.B. 

UNDERGRADUATE  MEMBERS. 

Edward  Bowditch,  Jr. ,  Class  of  1903,  Secretabt. 

RooEB  Ernst,  Class  of  1903. 

Edward  Bell  Krumbhaar,  Class  of  1904. 


Hugh  Blythe,  A.B.,  Graduate  Treasurer. 

The  President  and  Fellows  established  the  Committee  on  the  Regnla- 
tion  of  Athletic  Sports  by  the  following  vote,  to  which  the  Overseers 
consented :  — 

**  Voted t  That  the  following  be  adopted  as  one  of  the  standing  rules  and 
orders  of  the  President  and  Fellows  and  the  Board  of  Overseers  :  — 

**  A  Committee  for  the  Regulation  of  Athletic  Sports  shall  hereafter  be 
annually  appointed  and  chosen  as  follows  :  three  members  of  the  Univer- 
sity Faculties,  and  three  graduates  of  the  College  —  these  six  to  be  ap- 
pointed by  the  Corporation  with  the  consent  of  the  Overseers ;  and  also 
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three  nndergradaatcs  to  be  choaen  iuring  the  first  week  of  the  College 
year  by  the  majority  vote  of  the  following  students :  the  Presidents  of 
the  Senior,  Junior  and  Sophomore  claMes,  and  a  representative  from  each 
of  the  following  athletic  organizations :  the  Boat  Club,  the  Cricket  Club, 
and  the  Athletic,  Base-ball,  Foot-ball,  Cycling,  and  Tennis  Associations, 
who  shall  be  called  together  for  the  purpose  of  making  this  choice  by  the 
President  of  the  University. 

"  This  Committee  shall  have  entire  supervision  and  control  of  all 
athletic  exercises  within  and  without  the  precincts  of  the  University, 
subject  to  the  authority  of  the  Faculty  of  Arts  and  Sciences,  as  defined 
by  the  Statutes." 

Under  the  authority  thus  conferred  the  Committee  exercises  a  general 
supervision  over  the  grounds  and  buildings  devoted  by  the  University  to 
athletic  sports  and  exercise ;  over  the  times  and  places  of  athletic  eon- 
tests;  and  over  the  physical  condition  of  those  engaged  in  them.  The 
regulations  framed  by  the  Committee  forbid  the  employment  of  unau- 
thorized persons  as  trainers,  and  require  intercollegiate  and  other  contests 
to  be  held  at  such  times  and  places  as  will  cause  least  interference  with 
study.  No  person  is  permitted  to  take  part  in  athletic  contests  without  a 
physical  examination  by  the  Director  of  the  Gymnasium,  and  his  permis- 
sion so  to  do.  No  person  who  is  not  a  student  of  some  department  of  the 
University  in  full  and  regular  standing  is  allowed  to  take  part  in  any 
athletic  contest  or  exhibition.  The  Committee  chooses  its  own  officers, 
and  appoints  a  Graduate  Treasurer,  who  exercises  supervision  over  the 
accounts  of  all  athletic  organizations  using  University  grounds  or  build- 
ings. The  Committee  makes  a  report  annually  to  the  President  of  the 
University. 


BUILDINGS  FOR  ATHLETIC  USES. 

Besides  the  Gymnasium,  four  other  buildings  are  held,  either  by  the 
University  or  by  trustees,  for  the  exclusive  use  of  students  of  the 
University. 

A  substantial  building  for  the  use  of  the  Base-ball  and  other  teams  was 
erected  in  181)7-08  to  tlie  memory  of  Mr.  Henrt  Astor  Caret,  in 
exchange  for  the  building  on  Holmes  Field  surrendered  to  the  University 
for  purposes  of  instruction.     It  has  a  floor  space  of  7700  square  feet. 

The  new:  University  Boat  House,  the  gift  of  the  Harvard  Club  of 
New  York  City,  is  situated  on  Charles  River,  about  half  a  mile  from  the 
College.  It  is  used  ty  regular  crews  and  by  the  Newell  Boat  Club.  It 
has  locker  and  boat  room  for  about  500  students.     A  number  of  rowing 
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znactiineB  and  a  weU  equipped  rowing  tank  have  been  placed  in  the 
biiilding,  for  winter  work. 

'Ry  the  gift  of  Mr.  George  Walkbr  Weld,  of  the  Class  of  1860,  a  second 
boat  honse  was  erected  in  1889-90  for  the  use  chiefly  of  students  not  rowing 
on  regular  crews.  It  is  situated  about  one  third  of  a  mile  from  the  College, 
and  has  lockers  and  boat-storage  sufficient  for  the  use  of  300  students. 

6y  subscriptions  from  Alumni  the  *  *  Locker  Building "  was  erected  in 
1893-94  on  Soldier's  Field.  This  building  has  a  capacity  of  1500  lockers, 
and  contains  also  large  shower-rooms  and  dressing-rooms. 

A.  Gate  Lodge  was  erected  near  the  entrance  to  Soldier's  Field  during 
tlie  fall  of  1899.  It  contains  one  large  room  for  the  general  use  of  students 
and  their  friends,  and  sereral  smaller  rooms  for  the  use  of  the  attendant  in 
diarge  of  the  athletic  grounds. 


PLAY- GROUNDS. 

Por  ont-door  exercise,  the  University  and  the  students  themselves  have 
provided  two  grounds. 

Jabvis  Field,  a  few  hundred  feet  from  Holmes  Field,  is  about  four 
acres  in  area,  and  is  used  exclusively  by  tennis-players. 

By  a  gift  made  to  the  University  in  1890  by  Mr.  Henrt  Lee  Hiooinsok, 
of  the  Class  of  1855,  the  students  are  provided  with  an  additional  play- 
ground of  twenty  acres.  This  new  field,  named  by  the  donor  the  Soldier's 
Field,  is  situated  in  Allston,  at  a  short  distance  across  the  Charles  River, 
and  is  within  easy  reach  of  the  College  Yard.  It  is  used  for  foot-ball 
and  other  sports.  The  students  have  erected  upon  this  field  seats  for 
fifteen  thousand  persons. 


SCHOOLS,  COLLEGES,  AND  UNIVERSITIES  FROM  WHICH 
STUDENTS  HAVE  ENTERED  THE  LAWRENCE  SCIEN- 
TIFIC  SCHOOL    1894-1902  INCLUSIVE. 

Aduns  Academy,  Quincj,  Ma88. 

Afton  Normal  College,  Afton,  Iowa. 

Albany  (N.Y.)  State  Normal  College. 

Albion  College,  Albion,  Mich. 

Alfred  University,  Alfred,  N.Y. 

Allen  Brothers'  Private  School,  Newton,  Mass. 

Amherst  College,  Amherst,  Mass. 

Anglo-American  College,  Paris,  France. 

Ansonia  (Conn.)  High  School. 

Arkansas  Industrial  University,  Fayetteville,  Ark« 

Arlington  (Mass.)  High  School. 

Armour  Institute  of  Technology,  Chicago,  111. 

Arms  Academy,  Shelbnme  Falls,  Mass. 

Asheville  School,  Asheville,  N.  C. 

Auburn  (N.Y.)  High  School. 

Ayer  (Mass.)  High  School. 

Ballon  &  HobigAnd*8  School,  Boston,  BCass. 

Baltimore  (Md.)  City  College. 

Barcelona  University,  Spain. 

Barton  Academy,  Mobile,  Ala. 

Bath  (Me.)  High  School. 

Belmont  (Cal.)  School. 

Belmont  (Mass.)  School. 

Belmont  (Mass.)  High  School. 

Berkeley  High  School,  New  London,  Conn. 

Berkeley  Scliool,  Boston,  Mass. 

Berkeley  School,  Washington,  D.C. 

Bethany  College,  Bethany,  W.  Va. 

Blake's,  W.  S.,  Private  School,  New  York,  N.Y. 

Blight  School,  Philadelphia,  Pa. 

Boston  (Mass.)  College. 

Boston  (Mass.)  English  High  School. 

Boston  (Mass.)  Evening  High  School. 
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Boston  (Mass.)  Free  Atelier. 

Boston  (Mass.)  Latin  School. 

Boston  (Mass.)  University. 

Boys*  High  School,  Brooklyn,  N.Y. 

Bradford  (Pa.)  High  School. 

Bridgeport  (Conn.)  High  School. 

Brighton  (Mass.)  High  School. 

Brigham  Young  College,  Logan,  Utah. 

Bristol  Academy,  Taunton,  Mass. 

Brockton  (Mass.)  High  School. 

Bromflold  School,  Harvard,  Mass. 

Bromfleld-Pearson  School,  Tufts  College,  Mass. 

Brookline  (Mass.)  Grammar  School. 

Brookline  (Mass.)  High  School. 

Brooklyn  (X.Y.)  Evening  Schools. 

Brooklyn  (X.Y.)  High  School. 

Brooklyn  (X.Y.)  Latin  School. 

Brooklyn  (N'.Y.)  Polytechnic  School. 

Brown  College  l*rep.  School,  Philadelphia,  Pa. 

Brown  University,  Providence,  R.  I. 

Browne  &  Xichols's  School,  Cambridge,  Mass. 

Browning's,  J.  A.,  Private  School,  New  York,  N.Y. 

Buchtel  College,  Akron,  (). 

Buffalo  (X.Y.)  High  School. 

Bulkeley  School,  New  London,  Conn. 

Bussey  Institution,  Jamaica  Plain,  Mass. 

Cambridge  (Mass.)  English  High  School. 

Cambridge  (Mass.)  Latin  School. 

Cambridge  (Mass.)  Manual  Training  School. 

Case  School  of  Applied  Science,  Cleveland,  O. 

Cedarcroft,  Cornwall,  N.Y. 

Centre  College,  Danville,  Ky. 

Central  High  School,  Washington,  D.  C. 

Charlestown  (Mass.)  High  School. 

Chauncy  Hall  School,  Boston,  Mass. 

Chelsea  (Mass.)  High  School. 

Chelsea  (Mass.)  Grammar  School. 

Chem.  Buct.  Institute,  Berlin,  Germany. 

Cheuault's,  D.  A.,  School,  Louisville,  Ky. 

Chicago  (III.)  Latin  School. 

Chicago  (Ill>)  Manual  Training  School. 

Clarkson  School  of  Technology,  Potsdam,  N.Y. 
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Cleveland  (Ohio)  Central  High  School. 

Cloyne  School,  Newport,  R.  I. 

Coaching  School,  New  York,  N.Y. 

Coburn  Clasnical  Institute,  Waterville,  Me. 

Cohatfset  (Mass.)  Iligh  School. 

Colby  Academy,  New  London,  N.  H, 

Colby  I'nivtTHity,  Waterville,  Me. 

Colgate  University,  Hamilton,  N.Y. 

ColK-Kc  of  the  City  of  New  York,  N.Y. 

ColK'gio  I'ara  e  Amazonas,  Para,  Brazil. 

Colorado  College,  Colonulo  Springs,  Col. 

Colorado  High  School,  Colorado  Springs,  Col. 

Colorado  School  of  Mines,  Golden,  Col. 

Columbia  High  School,  So.  Orange,  N.J. 

Columbia  Institute,  New  York,  N.Y. 

Columbia  ITniversity,  New  York,  N.Y. 

Concord  (Mass.)  High  School. 

Concord  (Mass.)  Home  School. 

Concord  (Mass.)  School. 

Concord  (N.H.)  High  School. 

Condon  School,  New  York,  N.Y. 

Conn.  Literary  Institute,  Duffield,  Conn. 

Cooper  Union  Night  School,  New  York,  N.Y. 

Cornell  University,  Ithaca,  N.Y. 

Cutler's,  A.  H.,  iWate  School,  New  York,  N.Y, 

Cutler's,  £.  H.,  School,  Newton,  Mass. 

Dartmouth  College,  Hanover,  N.H. 
David  Prouty  High  School,  Spencer,  Mass. 
Dedham  (Mass.)  High  School. 
Deering  (Me.)  High  School. 
DeLancey  School,  Philadelphia,  Pa. 
De  La  Salle  Scliool,  Chicago,  III. 
Delaware  Literary  Institute,  Franklin,  N.Y, 
Demcrritte  School,  Boston,  Mass. 
I)eni8on  (Texas)  High  School. 
Denitfon  University,  Granville,  Ohio. 
DePauw  University,  Greencastle,  Ind. 
Detroit  (Mich.)  College  of  Law. 
Detroit  (Mich.)  High  School. 
De  Veaux  School,  Niagara  Falls,  N.Y. 
Dickinson  (Mass.)  High  School. 
Drisler  School,  New  York,  N.Y. 
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Dnbuque  (la.)  High  School. 

Dnlath  (Minn;)  Central  High  School. 

Durfee,  H.  M.  C  High  School,  Fall  River,  Maw. 

East  Division  High  School,  Milwaukee,  Wis. 
Eayr's,  W.  N.,  Private  School,  Boston,  Mass. 
Ecole  dcs  Beaux  Arts,  Paris,  France. 
Eliot  Grammar  School,  Boston,  Mass. 
Elmwood  School,  BuAFhIo,  N.Y. 
Emory  College,  Oxford,  Ga. 
Englewood  (N.  J.)  School  for  Boys. 
Evening  Institute,  Y.  M.  C.  A.,  Boston,  Mass. 
Everett  (Mass.)  High  School. 

Fiske  University,  Nashville,  Tenn. 

Fitchburg  (Maas.)  High  School. 

Flexner's,  Abraham,  School,  Louisville,  Ky. 

Florence  (S.C.)  Public  Schools. 

Florida  Agricultural  College,  Lake  City,  Fla. 

Flushing  (N.Y.)  High  School. 

Fordham  (N.Y.)  College. 

Foxcroft  (Me.)  Academy. 

Framingham  (Mass.)  High  School. 

Franklin  (Ind.)  College. 

Franklin  School,  Cincinnati,  Ohio. 

Friends'  Academy,  New  Bedford,  Mass. 

Frye'g,  C.  B.,  School,  Boston,  Mass. 

Gardiner  (Me.)  High  School. 

Gardner  (Mass.)  High  School. 

Georgetown  University  Preparatory  Dept.,  Washington,  D.C. 

Gloucester  (Mass.)  High  School. 

Grand  Island  (Neb.)  High  School. 

Groton  School,  Groton,  Mass. 

Gunnery.  School,  Washington,  Conn. 

Hackley  Hall  School,  Tarrjtown,  N.Y. 
Hale's,  Albert,  Private  School,  Boston,  MaflS. 
Hannibal  (Mo.)  High  School. 
Harrison  College,  Barbados,  W.  I. 
Harrow  School,  England. 
Harvard  College,  Cambridge,  Mass. 
Harvard  Graduate  School,  Cambridge,  Mass. 
Harvard  Medical  School,  Boston,  Mass. 
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Hurrard  School,  Chicago,  111. 

HaTerford  (Pa.)  College  Orammar  School. 

HaverhUl  (Mau.)  High  School. 

Haverhill  (Mass.)  Puhlic  School. 

Hawley's  School,  Chautaaqaa,  N.Y 

Heathcote  School,  Bnffalo,  N.Y. 

Hedding  College,  Mingdon,  111. 

Highgate  School,  England. 

Highland  Military  Academy,  Worcester,  Mass. 

Hildreth*8,  Arthur,  School,  Boston.  Mass. 

Hill  School,  Pottstown,  Pa. 

Hingham  (Mass.)  High  School. 

Holbrook's  Military  School,  Sing  Sing,  N.T. 

HoldernesB  $>chool,  Plymouth,  N.  H. 

Hoosick  Falls  (N.Y.)  High  School. 

Hopkinson's,  J.  P.,  Private  School,  Boston,  Mass. 

Horace  Mann  School,  New  York,  N.Y. 

Hotchkiss  SchooU  Lakeview,  Conn. 

Howe  Military  School,  Lima,  Ind. 

Hudson  River  Military  Academy,  Nyack-on-Hudson,  N.Y. 

Hyde  Park  (Mass.)  ifigh  School. 

Illinois  State  Normal  University,  Normal,  111. 
Indiana  University,  Bloomington,  Ind. 
Indianapolis  (Ind.)  Academy. 
Indianapolis  (Ind.)  High  School. 
Iowa  College,  Grinnell,  la. 
Ipswich  (Mass.)  High  School. 
Ironton  School,  Ironton,  Penn. 

Jenner*s,  Wm.,  Private  School,  Syracuse,  K.Y. 

Keene,  (N.  H.)  High  School. 

Keith's,  M.  S.,  Private  School,  Boston,  Mass. 

Kendall's,  Joshua,  Private  School,  Cambridge,  Mass. 

Kentucky  University  School,  Louisville,  Ky. 

Kenwood  School,  Chicago,  111. 

King's  School,  Stamford,  Conn. 

Kingston  School  of  Mines,  Kingston,  Ontario,  Canada. 

Knox  College,  Galesburg,  111. 

Lake  Forest  (111.)  Academy. 
Lansingburg  (N.Y.)  Grammar  School. 
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Lausanne  (Switzerland)  Public  Schools. 

Lawrenceville  (N.J.)  High  School. 

Lawrenceyille  School,  Lawrence ville,  N.  J. 

Lehigh  University,  So.  Bethlehem,  Pa, 

Leland  Stanford  Jr.  University,  Stanford  Uniyersitj,  Cal. 

Lincoln  (Mass.)  High  School. 

Louisville  (Ky.)  College  of  Pharmacy. 

Louisville  (Ky.)  High  School. 

Lowell  (Mass.)  High  School. 

Lowell  (Mass.)  Normal  School. 

Lynn  (Mass.)  Classical  High  School. 

Lynn  (Mass.)  High  School. 

McGill  University,  Montreal,  Canada. 

McKendree  College,  Lebanon,  HI. 

McMaster  University,  Toronto,  Canada. 

Madison  School,  New  York,  N.Y. 

Maine  State  College,  Orono,  Me. 

Maiden  (Mass.)  High  School. 

Manitoba  University,  Winnipeg,  Manitoba,  Canada. 

Maryland  Nautical  Academy,  Easton,  Md. 

Mass.  Agricultural  College,  Amherst,  Mass. 

Mass.  Institute  of  Technology,  Boston,  Mass. 

Masten  Park  High  School,  Buffalo,  N.Y. 

Meadville  (Pa.)  Theological  School. 

Mechanic  Arts  High  School,  Boston,  Mass. 

Medford  (Mass.)  High  School. 

Med  way  (Mass.)  High  School. 

Melrose  (Mass.)  High  School. 

Michigan  Agricultural  College,  Agri.  Coll.,  Mich. 

Michigan  Military  Academy,  Orchard  Lake,  Mich. 

Michigan  State  Normal  College,  Ann  Arbor,  Mich. 

Milton  Academy,  Milton,  Mass. 

Milwaukee  Academy,  Milwaukee,  Wis. 

Missouri  State  University,  Columbia,  Mo. 

Mohegan  Lake  School,  Peekskill,  N.Y. 

Montana  Agricultural  &  Mechanic  Arts  College,  Bozeman,  Mont. 

Montclair  (N.J.)  High  School. 

Morris  High  School,  New  York,  N.Y. 

Morristown  School,  Morristown,  N.J. 

Mosher's,  C.  E.  E.,  Prep.  School,  New  Bedford,  Mass 

Mt.  Hermon  School,  Mt.  Hermon,  Mass. 

Mt.  St.  Mary's  (Md.)  College. 
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Nanreth  Hall  solitary  Acadeioy,  Nasaieth,  Fa. 

New  Albanj  (Ind.)  High  School. 

New  Bedfoid  (Masi.)  High  School. 

New  HamiMhire  College  of  Agriculture  and  Mechanic  Aiti,  Ds^ 

ham,  N.  H. 
New  Hampshire  Conference  Seminary,  Tilton,  N.H. 
New  York  (N.Y.)  College  of  Pharmacy. 
New  York  Univenity,  New  York  City. 
Newark  (N.J.)  Technical  School. 
New  burgh  (N.Y.)  Academy. 
Newburypurt  (Mass.)  High  School. 
Newton  (Ma»8.)  High  School. 
Nichols  School,  Buffalo,  N.Y. 
Nichols  Academy,  Dudley,  Mass. 
Noble  &  GreeDough*B  School,  Boston,  Bfass. 
Normal  College,  Truro,  Nova  Scotia. 
Norristown  (Pa.)  Preparatory  School. 
North  Adams  (Mass.)  High  School  (Dmry  Academy). 
Northern  Ind.  Normal  School,  Valparaiso,  Ind. 
Northern  State  Normal  School,  Marquette,  Mich. 
North we8torn  University,  Evanston,  111. 
Non»'ich  (Conn.)  Free  Academy. 
Norwich  rniverpity,  Northfleld,  Vt. 

Oberlin  College,  Oberlin,  O. 

Clean  (N.Y.)  High  School. 

Oregon  Agricultural  College,  Corvallis,  Ore. 

Owego  (N.Y.)  Free  Acailemy. 

Oxford  (Mo.)  High  School. 

Park  Institute,  Alleghany  City,  Pa. 
Pasadena  (Cal.)  High  School. 
Peekskill  (N.Y.)  Military  Academy. 
Pennacook  Normal  School,  Pennacook,  N.  H. 
Penn.  Military  Academy,  Chester,  Pa. 
Penn  State  College,  State  College,  Pa. 
Penn  Yan  Academy,  Penn  Yan,  N.Y. 
Peter  Cooper  High  School,  New  York,  N.Y. 
Philadelphia  (Pa.)  College  of  Pharmacy. 
Phillips  Academy,  Andover,  Mass. 
Phillips  Academy,  Exeter,  N.  H. 
Phoenix  (Ariz.)  High  School. 
Pictou  (N.  S.)  Academy,  Pictou,  Nova  Scotia. 
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PIzLkerton  Academj,  Derry,  N.H. 

Pitt«bnrg  (Pa.)  Academy. 

Pomfret  School,  Pomfret  Center,  Conn. 

Portland  (Me.)  High  School. 

Powder  Point  School,  Duxbury,  Mass. 

Pratt  Institute,  Brooklyn,  N.Y. 

Princeton  (N.J.)  Preparatory  School. 

Princeton  University,  Princeton,  N.  J. 

Prospect  Union,  Cambridgre,  Mass. 

Protestant  Episcopal  Academy,  Philadelphia,  Pa. 

Providence  (R.I.)  High  School. 

Provincial  Normal  School,  Truro,  N.S 

Purdue  University,  Lafayette,  Ind. 

Queen's  University,  Kingston,  Ontario,  Canada. 
Quincy  (Mass.)  High  School. 

Bacine  College,  Racine,  Minn. 

Randolph-Macon  College,  Ashland,  Va. 

Ray  en  School,  Youngstown,  O. 

Reading  (Mass.)  High  School. 

Reading  (Pa.)  High  School. 

Red  Hook  (N.Y.)  Public  School. 

Rensselaer  Polytechnic  Institute,  Troy,  N.Y. 

Richmond  (Ind.)  High  School. 

Rideout's,  Miss,  Private  School,  Boston,  Mass. 

Ridge  School,  Washington,  Conn. 

Ridley  College,  St.  Catherine's,  Ontario,  Canada. 

RiverAdew  Military  Academy,  Poughkeepsie,  N.Y. 

Rockland  (Mass.)  High  School. 

Rockridge  Hall,  Wellesley,  Mass. 

Rogers  High  School,  Newport,  R.I. 

Roxbury  (Mass.)  Drawing  School. 

Roxbury  (Mass.)  High  School. 

Roxbury  (Mass.)  Latin  School. 

Rutgers  Preparatory  School,  New  Brunswick,  N.  J. 

St.  Francis  Xavier  College,  Antigonish,  N.S. 
St.  Francis  Xavier  College,  New  York,  N.Y. 
St.  George's  School,  Newport,  R.  I. 
St.  John  (N.B.)  High  School. 
8t.  Joseph  (Mich.)  i^Iigh  School. 
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St.  Laurent  College,  Montreal,  Canada. 

St.  Louis  (Mo.)  High  School. 

St.  Louis  (Mo.)  Manual  Training  School. 

St.  Luke's  School,  Bustleton,  Pa. 

St.  Mark's  School,  Southborough,  Mass. 

St.  Mary's  College,  Montreal,  Can. 

St.  Paul's  School,  Concord,  N.  H. 

St.  Paul's  School,  Garden  City,  L.I. 

St.  Paul  Central  High  School,  St.  Paul,  Minn. 

St.  Thomas  Aquinas  College,  Cambridge,  Maas. 

Sach's  Collegiate  Institute,  New  York  City. 

Salem  (Mass.)  High  School. 

Sandwich  (Mass.)  High  School. 

Saugus  (Mass.)  High  School. 

School  of  Arts  and  Artisans,  New  York,  N.T, 

Sedgwick  Institute,  Great  Barrington,  Mast. 

Shady  Side  Academy,  Pittsburg,  Pa. 

Smith  Academy,  St.  Louis,  Mo. 

Smith's  Private  School,  Cambridge,  Mass. 

Somerville  (Mass.)  High  School. 

Somerville  (Mass.)  Latin  School. 

South  Boston  (Mass.)  High  School. 

Southbridge  (Mass.)  High  School. 

Southwestern  University,  Georgetown,  Tex. 

Springfield  (Mass.)  High  School. 

Springfield  (Mass.)  Evening  High  School. 

State  Normal  School,  Bridgewater,  Mass. 

State  Normal  School,  Bloomsburg,  Pa. 

State  Normal  School,  California,  Pa. 

State  Normal  School,  Castine,  Me. 

State  Normal  School,  Columbus,  O. 

State  Normal  School,  Fitchburg,  Mass. 

State  Normal  School,  Hyannis,  Mass. 

State  Normal  School,  Lowell,  Mass. 

State  Normal  School,  New  Britain,  Conn. 

State  Normal  School,  New  Paltz,  N.Y. 

State  Normal  School,  Oneonta,  N.Y. 

State  Normal  School,  Oshkosh,  Wis. 

State  Normal  School,  Salem,  Mass. 

State  Normal  School,  Terra  Haute,  Ind. 

*$tate  Normal  School,  Westfleld,  Mass. 

l/^e's  Preparatory  School,  Ithaca,  N.Y. 
Pic 
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Stone's,  C.  W.,  School,  Boston,  Mass. 

Stoweirs,  G.  L.,  Private  School,  Lexington,  Mass. 

Swampscott  (Mass.)  High  School. 

Taft  School,  Watertown,  Conn. 
Tallmadge's  L.  A.  School,  Morristown,  N.J. 
Tabor  Academy,  Marion,  Mass. 
Taunton  (Mass.)  High  School. 
Taylor  School,  Birmingham,  Ala. 
Thayer  Academy,  So.  Braintree,  Mass. 
Titnsville  (Pa.)  High  School. 
Torrington  (Conn.)  High  Scliool. 
Trenton  (N.J.)  High  School. 
Trinity  College,  Hartford,  Conn. 
Trinity  School,  New  York  City. 
Tufts  College,  Tufts  Coll  go,  Mass, 
Tulane  University,  New  Orleans,  La. 

Underwood  School,  Buffalo,  N.Y. 
Union  Classical  Institute,  Scheni'ctady,  N.Y. 
Union  College,  Schenectady,  N.Y. 
Universite  de  France,  Paris,  France. 
University  of  Chicago,  Chicago,  111. 
University  of  Cincinnati,  Cincinnati,  O. 
University  of  Illinois,  Urbana,  111. 
University  of  Kentucky,  Lexington,  Ky. 
University  of  Louisianne,  Switzerland. 
University  of  Maine,  Orono,  Me. 
University  of  Michigan,  Ann  Arbor,  Mich. 
University  of  Minnesota,  Minneapolis,  Minn. 
University  of  Nebraska,  Lincoln,  Neb. 
University  of  North  Carolina,  Chapel  Hill,  N.  C. 
University  of  OttaM'a,  Ottawa,  Can. 
University  of  Pennsylvania,  Pliiladelphia,  Pa. 
University  of  Rochester,  Kochester,  N.Y. 
University  of  the  South,  Sewanee,  Tenn. 
University  of  Toronto,  Toronto,  Can. 
University  of  Virginia,  Charlottesville,  Va. 
University  of  Vermont,  Burlington,  Vt. 
University  of  Wisconsin,  Madison,  Wis. 
University  Preparatory  School,  Ithaca,  N.Y. 
University  School,  Bridgeport,  Conn. 
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UniTersity  School,  Chicago,  111. 
Unireraity  School,  Cleveland,  O. 
University  School,  Washington,  D.  C. 
Uppingham  School,  England. 
Urbana  University,  Urbana,  O. 
Utah  Agricultural  College,  Logan,  Utah. 

Van  der  Xaillen  School  of  Engineering,  San  Francisco,  Gal. 
Vermont  Academy,  Saztons  River,  Vt. 
Virginia  Polytechnic  Institute. 
Volkmann  School,  Boston,  Mass. 

Waban  Sdiool,  Waban,  Mass. 

Wabash  College,  Crawfordsville,  Ind. 

Wakefii'ld  (Mass.)  High  School. 

Walker's  Preparatory  School,  Beverly,  Mass. 

Waltham  (Mass.)  High  School. 

Waltham  (Mass.)  New  Church  School. 

Warner,  B.  &  S.,  College,  Providence,  R.I. 

Washington  (I).C.)  High  School. 

Washington  School  for  Boys,  Washington,  D.C* 

Washington  University,  St.  Louis,  Mo. 

Watertown  (Mass.)  High  School. 

Way  land  (Mass.)  High  School. 

Wellsville  (O.)  High  School. 

Wesley  an  Academy,  Wilbrahaxn,  Mass. 

Wesleyan  University,  Delaware,  O. 

West  Division  High  School,  Milwaukee,  Wis. 

Westford  (Mass.)  Academy. 

West  Hartford  (Conn.)  High  School. 

W.  Va.  University,  Morgantown,  W.Va. 

Westbrook  Seminan*,  Westbrook,  Mass. 

Western  High  School,  Washington,  D.  C. 

Westminster  School,  Dobb's  Ferry,  N.Y. 

Weston  (Mass.)  High  School. 

Whittier  College,  Salem,  la. 

William  Jewell  College,  Liberty,  Mo. 

William  Penn  Charter  School,  Philadelphia,  Pa. 

Williams  College,  Williamstown,  Mass. 

Williamsburg  (Ky.)  Institute. 

Williston  Seminary,  Easthampton,  Mass. 

Wilson  4  Kellogg's  School,  New  York,  N.Y. 
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Wincheffter  (Mass.)  High  School. 

Winthrop  (Mass.)  High  School. 

Wisconsin  State  Normal  School,  Oshkosh,  Wis. 

Wisconsin  State  Normal  School,  Superior,  Wis* 

Wobum  (Mass.)  High  School. 

Woodbridge  School,  New  York,  N.Y. 

Worcester  (Mass.)  Academy. 

Worcester  (Mass.)  Classical  High  School. 

Worcester  (Mass.)  English  High  School. 

Worcester  (Mass.)  Polytechnic  Institnte. 

Yale  University,  New  Haven,  Conn. 
Yonkers  (N.Y.)  High  School. 
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